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Deuidedinto2, partes, wherein istaughtthe 


. . . Q A 
three kindes of Sayling, Horizontall,Poradoxall, and ſayline vpon 
a great Circle : alſoan Horizontall Tyde Table for the caſic finding 
of the ebbing and flowing of the Tydes,with a Regiment newly caley= 
lated for the finding of the Declination of the Sunne, and mas 


ny ethe/ moſt neceſſary rules and Inſlrument: not 
heeretofore ſet foorth by any. 


Newly publiſhed by 7hn Daus of Sandrudee,necre 


Dartmonth,1u. the County of Deaon. Gent, 


e Tiprinted at London by Thomas Dawſon, 
dvyclling at the three Cranes inthe Vinetree, 
and are these tobe ſoldes 1595. 


"2 wo I - | 4 4 ON 4 <Q j %. ; WAY, / g \ þ. \, \ Ap #\ «' F 
% BY "ac <A BY// / \ DINZ ku. FLY 1 7\\D IF \©D Fo KY Sik % Ws \ WH IN ' , 5 {! Fl 


x 


PE s—_u»% ctw. OA WK. CRT I AN SS ANT/YVANEYAH W NN \ 


_— | \ VV 


E« % L , \% % 


0. \, AN; 30; 'V 
SES Zo 9.4 WAY YL 


oY PTS ROT. =, 

623 JS 6? F. Ye; Ly Oo 
SY; NECK ASS 

To the right wir) Lord ( barks Haward, 


Baron of Effingham, Knight of th Goble order of the 
Garter,Linetenant of her MateSties Cormties of « uffex and Surrey. 


Conſtable of her Maicſtics Honor and C Callle of Win- 
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for, Lord bigh Almirall of England, Ireland,and VV ales,and of the ' 
Dominions and Iſles of the : ſame, of rhe Towne of Callis and «| 
marches thereof, Normandy, Gaſcony avid a et 10s 10-0 1 
generall of ker Maiefties Seas and NauiYroya!l,and one of | . 
k her Mazejlies molt honorable pr? He Counſch, lon Daris f \ 
witheth increaſe of honour and j 
pertect telicitic, j 
= — lght Honourable and my eſpeciall good Loid,as by Wil 
12 inflin ofnature all men are defirous of know- WW! 
p 'odoe,and take picaſurc in the varieties of vnderſtart- $f 
| lins,fo 1t15 likewiſe ingraffed by the ſame benefit of i 
?4f | [n2ture,in the harts of true nobilicie,not onely to ex- We 
| cell the vulgare ſort, but alſo to cherriſh, ſupport, and Wh 
& | ,countenance ali ſuch as ſhall in due courſe proſecute ']; 
7 NA ? | {their vocation : andas ſuch pradliſes either ſpecula- FR 
d, [jciue or mecanicall, {hall recciue fauourable place in (2 
=o he honourable opinion ot nobilitie, by ſo much the ia 
more ore ſhall the practiſer be eſteerned: which is the cauſethat at this time imboldneth | | ly 
me,to preſent vnto your moſt honourable fauour this ſmal treatiſe of Navigation, be- i 1 
ing2 breefe colle&ion of ſuch praftiles as in my ſeuerall voyages I haue from _ | bf | 
ence coliefted Among which in my three ſeuerall attetppts for the C:i\couvery of the / | 
Nortiwelt paſſage, thereb y to finde a ſhorte and nauigavle courſe vato the riche and | 
farzous Countries of Cathayo, { hina, Pegs, the Iles of Molucan and Phillis { 
P;n7, that thereby to the oreat and ineſtimable benefite of our Count: 16,1 eremighe Py” 
be arich and plentifull ade procured betweene vs and tie ſatJ nations in fhort time £2 
to be pzrfourmed,and with greatfaferie in regarde of the courſe 2 which aQion and 1 


diſcouery (by meanes of that honourable Counleller Sir Fraunces al/inghans 
Knight, principall Secterary to her Maieſlie) was with good reſolution accepted by the 

Merchants of: Lot.d »n,but in the decay of his hono! arable lic, the attempt was hike» 
| & 2 wile 
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Wiſe qualled : but howſoener mens mindes alter, yet vndoubtedly thereis a paſſage 
n3uigable,and eafie to be perfourmed by that courſe (whenſocuer it ſhall pleaſe God 
to reveals the ſame)by inui'ncible reaſons,and ſuthcient experience to be proned: and 
although before I entred into that diſconery,I was ſufictently perfwaded of the cer= 
taintie thereof, by hiſtoricall relation ſub!laatially confirmed, whereof ro the aduen=» 
eures I made {uficientprovfe, but eſpecially ro my worſhipfull good freend Maſter 
William Sanderſon, the onely Merchane,that to his great charges witn moſt conſtant 
erauaile did labour for the finiſhing thereof ; yetI thanke God that of late it hath 
beene my very good chaunce to receiue better a{lurance then euer before of the cer- 
eaintie of that paſſage, and ſuch was my vehement deſire tor the perfourmance there- 
of hat thereby I was onely induced to poe with M.Candiſbe in his ſecond attempt 
for the South Seas,vpon his conſtant promiſe vnto me, that when we came to the 
Callifornia,lſhould there hauc his Pinnice with my owne B :rck (which for that 
purpoſe went with me to my great charges)to ſearch that North veſt. diſcouery vpon 
ehoſe backe partes of fmerica,but God hath otherwiſe diſpoſed onr purpoſesin his 
deuine ludgements, for M, Canaſhe being halfe way through the ſtraights of Iſa» 
gilaneand impatient ofthe tempeſtious furiouſnes of char place, hauing all his Ships 
and company with him, returned for Br 4/:{,by the authoritie'of his commaund, whe 
with a leading winde we might haue paſſed the ſame, and returning more then 80, 
Jeages toward Braſi/l,my ſelfe being in his Shipnamed the Deſire, without Boate, 
Oares,Sayles,Cables, cordage, victuals,or health of my companye ſufficient for thar 
attempt, was ſeperatedina frette of weather,and forced to fceke the nex ſhorte for my 
xelecfe,and recouering a harborow by vs named Port Deſire, veing i in the ]ati. of 4$, 
deg, did there repaire my moſt miſerable wantes, and there ſtaying foure monethsin 
moſt lamentable diſtreſſe,did againe conclude with my company to piue an other at- 
tempt to paſſe the ſtraights, as my beſt meane to gaine releefe, And three times 1 
wasin the South Seas, but ſtill by furious weather forced back againe : yer notwithe 
Nanding all this my labourto perfourme the voyage for his profite, and to ſane my 
ſclfe,(for I did aduenture and my good freends for my fake 1100, pounds in the atti- 
on.) M.{ anarfhe was content to account ime to be the authour of his oucrthrowe, 
andto write With his dying hand that I ranne from him, when as his owne Ship was 
xeeurned many moneths before me, 

Iam bolde to make this relation vnto your Lordſhip,onelye to ſatisfie your Ho- 
nour of my conucifation, for werel faultie of fo foule a crime, Il were worthy of tenne 
thouſand rormentes,in preſuming to preſent this Treatiſe to your honourable Lord- 
hip, and now referring my cauſe to your Lordihips contention » I will againe re- 
gurne to my purpoſe. 

INE In thoſe Northweſt voyages where Nuigation muſt bw executediin moſt exqui- 
i Þelorte,in thoſe attempts I was enforced to ſearch all pollible meanes required Te 
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Pedicatorie, 


fayling by which occaſion Thave gathered together this breefe treatiſe, which with my 
lelfe I doe dedicareto your moſt honourable protetion,being defirous it itlay in my 
power,to doe farregreater matters in your Lordthips ſeruic2,hoping of your honou- 
rable pardon, becauſe it is oncly done to ſhewe my dutifull affeQion, and not for any 
ſingularitie that the worke conraineth, For Ithinke there be many hundreds in Eng- 
land that can in a tarre greater racaſure and more excellent methode expreſſe the no- 
ble arte of Nauigation and Iam fully perſwaded that our Countrie 1s not inferiour 
to any for men of rare knowledge, finguler application,and cxquifite execution of the 
Artes Mathematick,for what Strangers may be compared with M. Thomas Dipges 
Efquire,our Countryman thegreat maſter of Archmaſtrie, andfor Thericali ſpecula. 
tions and moſt cunning calculation M, Deeand M,.7 homas Heriotts are hardly to 
be matched : and for the mecanicall practiſes drawnefrom the Artes Mathematick,, 
our Countrie doth yeclde men of principall excellencie, as M, Emery Mnllenenx 
for the exquiſite making of Globus bodies,and M, Nicholas Hellzar for the ſingu- 
laritie of portrature be#the praiſe of Europe, M. Baker for his skill and ſurpaſſing 
grounded knowledge for the building of Ships aduantageable to ail purpoſe,hath not 
IR any nation his equall, 

And now that I may returne to the painefull Seaman, 1t 1s not vnknowne to all 
nations of the earth, that the Engliſh goeth before all others-in the practiſes of fay,. 
ling, as appeareth by the excellent diſcouery of Sir Frauncis Drake, in his paſſage 
through the ſtraights of Magilane, which being then fo rawly knowne, he could nox 
haut paſſed, vnlefſe he had beene a man of great praQiiſe and rare reſolution : ſo much 
I may boldely fay,becauſe I haue ſeene and taſted the frowardnesof: the place, with 
the great vnltkelyhoode of any paſſage to be that way. 

I might heere repeate the moſt valiant and excellent attemps of Sir Hugh JFil- 
longbie, Sit lohn Hawkins, Sir Humfry Gilbert, and your Lordfhips feruant M. 
George Raymond, with diuers others that haue giuen moſt reſolute attempts in the 
practiſes of Nauization,as well for the diſcouery as other execution, whereby good 
proofe is made,that not onely inthe kill of Navigation, but alſoin the mecanicall 
ex<cution of the praCuſes of ſayling, we are not to be matched by any nation of 
the earth. 

And fith Nauigation is the meane whereby Countries are diſconered,and comu- 
nitie drawne betweene nation'and nation,the word of God publithed to the bleſſed: 
recouery of the forraine ofcaſtes from whome it hath pleaſed his deuine Mateſtie as 


et ro detatne the brighenes of his glory : and that by nauipation common weales "6 
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enrough matuall trade are not on 
aduentures ſuch excellent benefites ate atchieued,for by his exceeding great hazzardg 
the forme of the carth, thequantiticsof Countries, the diueifitie of aations,and the 
Batures of Zones,Climats;countries and prople,arc appaiantly rnade known vnto vs: 
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Beſides,the great benefices mutually interchanged betweene nations,of ſuch fruites,: 
commodities, and artificiall practiſes wherewich God hath bleſſed eche pecticulae 
Conntrie,coaſt and nation ,acceraing to the nature and ſituation of the place, 

For what hath made the Spaniard co be ſo great a Monarch, the Commaunds 
both Indias,to abound in wealth and all natures benefites,but onely the painefu Tih- 
daltrie of his Subies by Nautgation:cheir former trade was onely figs, *)renges,and 
Oyle but aow through Naunigario1 1tis broughtto be golde,filuer, pearles,filkes, and 
ſpice, by long and painetull trade recovered, Vhich great benefites onely by her Ma- 
icſties louing clemencie and mercifull fauour he doth poſleſſe : for ifher highnes and 
her moſt honourable Lord; would but regarde the {mall diſtance detweene her do< 
minions and thoſe famous rich kingdomes,the eafines of the paſſage being once die 
couered,/the Northweſt I meane) with che fall ſufficiencie of her highnes Subiccts to 
effe he fame, there could then be no doubt but her ſtately ſeate of London ihould 
be the torchouſe of Europegand a nutrfle to all nations,in yeeldingall Indian commo- 
dities in a farre better condition,andata more caſte rate then now brought vnto' vs, 
exchanging commodities of our owne ſtore, with a plentuull retyrae atthe fiſte 
hand,which now by many exchange? are brought ynto vs. 

Then ſhould the Spaniard againe returne to his olde trade, and our Ga ed Soue- 
raigne be ſeated the Commaunder of the earth : which trade and moſt fortunate 
diſcouery,we aboue all nations ought moſt principally to regards, becauſe of the ſtn- | 
pularitie and invvelable force of our Shipping which is not oncly the commaunding 
fortreſle of our Countrie,bur alſo the dread of eur aduerfary,and gioryof our nwvn: 
wherein we doe ih no forte flarter our (clues, for it was made appzram to all nations 
of the earth, by the late mot famons conqueſt that her Mateitie had againſt che 
huge ſuppoſed inuincible fleete of rhe Spaniard, being by her Nauie vnder the com= 
maund of your Lordſhip who there in perſon and 1n place of her Maieſtie, to your 
eternall glorious fame did diſgrace their glory,and confound their force, and waniteſt 
their weaſzenes by their dltardly flight, through Gods proutdence 2nd your Lord- 
ſhips ſtately reſolution. 

Then fith Nanigation is a matter of ſo great moment, I ſuppoſe that eucry man is 
bound 1n dutie to piuc h13 be{t furtherance thereunto : : among Whome as the moſt 
vameete of all, yer wiſhing all good to the painefull craue!ler, I haue pablithed this 
ihorte treaciſe,naming it the Searwans Secrets, becauſe ! by certaine quelliens dc- 
maunded and anſwered, I haue not omitted any thing taat appertaineth to the [e- 
cret of Navigation, whereby :\there may growe any tacreate of kacwi2dge or calc 
in praQuiſe'tt is the thing which I cheefely deſire. 

' To manifelt the neceſfary concluſions of Nauigation in breefe 2nd fhorte tearmes 
is my onely intent, and therefore Tomirts declare the cauſes of tearmes and difi- 
121:10N of artificiall wordes as Matters 5 ſuperiuous to my purpoſe, neneNeT haye 1laide 
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downe the cunning concluſions apt for Schellers to praftiſe ypon the ſhore, but one= 
ly thoſe things that are needfullye required in a ſufficient Seaman : beſecching your 
honourable Lordfhip to pardon my boidenefſe, and with your fanourable counte- 
pance to regarde my dutifull affeQion, I moſt humblye commit yourgood 
Lordſhip to the mercies of God, who long preſerue your 
health with continuall increaſe of 
honour, 


From Sandrudze by Darthmouth the20, of 
Augult. 159 4- 


Your Lordſhips in all dutifull 
ſeruice to commaund, — 
Iobn Das, 
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FIRSTE BOOKE OF THE 
SEAMANS SECRETS. 


What 1s Nauigation? 

SO AD>? Auication is that excellent Arte which demonlfrateth by 
YL q infallible concluſion, how a {uikictent Ship may be con- 

{ 4 ducted the ſhozteſt good way from place to place, by Cozſe 

[S> and (raters. 


What arethoſe infallible concluſions? 


Auication confiltethof thzee partes, which being well vnderſtood any 
p2actiſed,are concluſions infallible, wherby the ſkilfull Pilcte is voip 
of all doubc to effett the thing purpoled. Df which, the firlk is Hozizontall 
Nanuigation,which manifeſtety all the varieties ofthe Ships motton,wirhs 
tn the Dozizontall plaine luperfictes,where cuery line dzawne is ſuppoſed a 
trallell, 

. The lecondts a peravorall 02 Coſmographicall Nauigation, which ves 
monlkrateth the true motton of the Ship vpon anp courle aſſigned tn longs 
tnve.[atitude and diſfance,cither perticular oz general,and istheſkilfull ga- 
thering together of many D02izontall Cozles, infoone tufallible and true 
motton peradoxall. | 

The third is great Circle Nanigation,Which teacheth h2w vpon a great 
Eircle dzawn betweene any 2, places aſligned,(being the only hozteft wap 
betweene place and place}the Ship may be coyvucted, and is perfourmed 
bythe ſkilfull application of Wo2zoncall and pgravorxall Nauigation. 

MN What is a Corſe? 

A Conſe is that per3dorall line whicy palleth betweene place and place, 

S accowing to the true Pozizontall poſition of the BDaguet,vpon whiciz 
line the Ship pjolecuting her motion, ſhalbe conducted betweene the ſaipe 
places, 


G What is a Trauers? 
Tratters is the variette oz alteration of the Ships motion vyon the 
ſhifc of windes, within anv Dozizontall plaine luperficies, by the goop 
7 4 coilections 
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The Seamans Secrets, 
collection of which @ranerſcs,the (hips vnikozme motron 02 Coxſe is einen. 


What Inftruments are neceſſary for the execution 
of this excellent skill? 

Ta Aatrumentes neceNarp fozaCkilfull Dcaman,are a Sera Cont 

yaile,a Croife Tate.a Quadtant,an Aroiavie,a Chart, an tufirument 
magneticall fo) the finving of the variation of the Compaiie, an Yo2tzontall 
platne Svhere,a Blole,and a paradorall Compatle, By which inltruincnts 
all concluſions aid infatitble pemonitrations, Didzonraphicall, Geograpyt* 
call,and Toſinagraphicall,are without controlement of errour to be perto2- 
med : but the Sea Comnaſſe,Charc,and Crolle taTe,are inffruments (uf 
ictent fo2 the ſeamaus vſe : the Alkrolabic anzQuazant being infruments 
verp vncertaine foz D7 a oblertations. 

Whatis the Sca Compaſſe? 

'TE Sea Tompalle is a principall inftrument in Nangation, repze» 

lenting and diſtnruiſhing the Doxizon,ls that the Tompaſle map conue* 
niently be namev,an Artificiall Hozizon,becaule by it are manifeſted all the 
limits and diſtinctions of the Dozizon required,tothe perfect vſeof Nauiga- 
tion, Which diſtinctions are the 32.points of the Compaſte, wherby the Yot- 
30n is deuided into 32.equall partes, and enery ofthole points hath His p2a« 
per name,as in the figure following appeereth. Alſo every potut of the Come 
palle doth containe vecrees,minuts,ſeconds, and thirds,Fc. Thich degrees 
are called degrees ofAzumuth, whereof there are in everypoint IT 5. (o that. 
che whole Compatlſe 92 Do21z0n containeth 3 60,degrees of Azumuth, foy if 
pot milltiplie 11 £.deorees, the deccrecs that ech point containeth, by 3 2.the 
points ofthe Compadle,it yeelveth 260, the deccrees of the Compaſle. And of. 
minutes eche point containeth 45.being 4.of anhower, ſo that the whole 
Compalle is heercby deuided into 2.4, howers,by which accompt there are in 
an hower 15. degrees, fs that euery begree containeth 4. minutes of tine, 
fo} an hower conlilting of 6ominntes, hath for his fifteenth part 4.minutcs 
of time, and in enverp minute chereis 60,ſeconds,and euery fecond containeth. 
Go.thitds,citherin decrees applied to time,o2 degrees appltzd fo mealtre? 
ſo that the generall content efthe Tompalle i9,2 2. points,2 60.degreeg,and 
24. Y0V&r3, With their mintes, ſeconds, and thirds. 


What isthe vſe of the 32. points of the Compaſſe? | 
"EX vſe ofthe 22. points of the Tompaſſe, is to virect the ſkilſull JIilote 
 IyDOabbontall eraticrs, How hee may conclude the coztle 02 paravorall 
Mofion of his $5iv,tyzzrby viith the greater expedition to recotter the place 
dcſired,becauſerhep veliive the to9zizon intoſuchtimits as are nolf avt for 
Nautgation,they dee alſo difinguith the winves by their pzoper names, fv2 
CE ANN SANE SANE? L 
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The Seamans Secrets. 


the winde receincth his name bythe parte of the Hozizon from whence hee 
vlowety. | 
What is the vſe of the 360, degrees of Azumurh? 
D the degrees of 83umiuth is knowne the quantitie of the riſing aud lets 
ting of the Sunne, Zaone and Scarres, whereby is knowne the lengrlz 
ofthe vayes and rightes in all climates, and at all times, they alſo ſew & 


molt pzecite Yozizontall viſtiuction ofthe motion of the Sunne, Moone and | 


Stfatres,whereb» the certaintieoftime is meaſured,and the variation ofthe 
Compaſle, withthe Poles height is ingeniouſly knowne at all times and in 
all places, byhelpe of the Globe, - | 
How 1s the hower of the day knowne by the Compaſle? 

Thathbeen an ancient cuſtom? amoug {ariners to deuide the Tompaiſe 

into 24. equtall partes o2 hawers, by which they haue vied to diltinguiſly 
time,ſuppoing an Ealk Sunne to be 6,0f the clocke,a Southeaſt Sunne 
9.5fthe clocke,and a South Dunne 7 2. of the clocke :c. as in the figure 
fol{owtng ſhall plainely appeere. But this accompt is very abſurd, fo2 with 
vs inEngland (the Sunne hauing hts greateſt 32ozth declinatton,) tit is 
ſomewhat palt 7. of the clock,at an Ealf Situne,auv at a Southeaſt Sunne 
it is paſt 10.ofthe clocke: allo when the Sunne ts tn the Equinoctiall, the 
Dunne ts halfe the day Caſt,and halfe the day ZZAe£t, to all tholc that be vns« 


dcr the ſame,{o that the Sunne then and tothole people vieth but 2. pointes . 


of the Compaile,topertfourme the motion of 12.howers : thertoze the viſtincs 
ttons of time may not well be ciuen by the Compaile, vileſſe the Stine be 
vpon the Meridtan , 02 that yoit be farre toward the JNozch.tn ſuch places 
where the Sunnes Yo2izontall mocton tis very obligue,fos there the hower 


m2y be civen by the Tompalle, without any great errcur,but elſcwhereic 


cannot. Therefoze thoſe that trauaile mult either vſe the Globe, oz air 
Ecuinoctialldiall,by whom timeinay be moft certainly mealured , if there 


bee £99d conſideration of the variation of the needle by whicy the Equinoc- ®? 


Liall diall ts directed,fo2 this ts agencrall thing to be regarded alwel inthe 
compalle,as tn any dials o2 other inffrument o2 concluſion whatloeuer wheres 
tathevſe of theneedle is required, that vnielle there be cod regarde vnto 
the variation of the ſame, there can no 059d concluſion follow of any ſuch 
B2actitese RE 
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The Seamans Srecets. ,— 


Whatis the next neceſſary thing to belearned? 


r_ 7 Auing perfectly learned the Compaſſe, the nert neceflaip thing fo) a 
Seaman to know,ts the alteration oz ſhifting of tydes, that thereby he 
may with the creater [afetie bring his Ship tnto any barred Poze, Daten, 
Treeke,0} other place, where tpdes are tobe regardev.And this difference of 
kides inthe alteration offlowing and reflowing,tsby long experience forny 
to be couerned by the Boones motion, fo2 in (uch p2opoztton oftime as the 
oone voth leperate her ſelfe from the Sunne, by the (wiftnes of her natu» 
rall motion : in thelike p2opo2tion of time doth one tive differ from another, 
therefoze ts bnderfand this difference of the Moones motion, 1s the onelpe 
mmneane whereby the time oftives tz molt pyecilely knowne, _ 
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TheSeamans Secrets. 


Ofthe Moones motion. 


YE mult vnderſfand the Boone hath cwo kinde of motions, a naturall 
motton,and a violent motion, her violent motion is from the calf towary 
the Udelt,cauſed by the violent (wiftnes of che diurnall motion of pzinun 
mobtle,in which motion the Boone ts caried about the earth in 24.howers 
and 50,minutes nereſt one vay with another, fo2 although the diurnall perte 
od of the firſt moner be perfourmed in 2 4.howers, yet becauſe the Moone c* 
Uerp day in her loweſt naturall motion moueth 12 ,decrees, therefoze the is 
not carried about the earth,vatill chat her motion be alſo caried about, which 
is in 24.howers and 50.minutes nerefk. 

Wer naturallmotton ts from the 2Aett cowards the Ealk, contrary co the 
motion of the firſt mouer, whereinthe Moone hath 3. differences ofmouing, 
a \wift motion, a meanc motion, and a lowe motion, all which is perfourmes 
by the dinine o2dinance of the Creatoz,in 27. daics and 8, howers nereft, 
thzough all the degrees afthe 5odiac, 

Der lowe motion ts in the point of Auge o2 apoges, being then farchelt 
diſfant from the earth, and then ſhe moucth in enery day I 2.degrees. 

Per ſwift motion is in the opofite oface ot periges, being thennerelk vnto 
the earth,at which. time ſhe moneth 14.vegrees, with ſome (mall difference 
ofminutesimneneryp 24.howers. 

Betweene thole 2. points is her meane motions,andthen ſhe month 1 35 
decrees nereſf, all which differences are cauſcdby che excontricitie of her 
Oe wherein ſhe moueth,and are onely perfourmed ti the 3odlac, but the 
Bea mc fo! their better caſe in the knowledre of tides, haue applicd this 
the ZBoones motion, to the potncs, dercrees, and minutes of the Tompaſle, 
whereby they haute franed it to be anYoztzontall motion, whichfith by long 
p2actiſe ts found to be a rule offuch certaintte,as thatthe errour therofbyin= 
gccth ns danger to the expert Seaman, therefoze it is not amille to follow 
their o2actiled precepts therein. = 

Jt £uerp 29.daies I 2.howers 44-minutes,on? with another though the 

pecre, the Dunne and Doone are in contunction, and chereioze that is the 
- nuantitie of time betweene change and change, fs} alchauxhthe Boone in 
27,dai2S ad 8 howers p2rfourining her naturail motion,doth returne tothe 
fame inimite of the Zodiac froin whence ſhe departed, pct being [o returned, 
te doth not finde the Dune tn that parte of the Ecliptick where the lefte 
bim,fs2 the Siinne in hts naturall motion moumng; etterp vap one degree to» 
 warys the Eaſt,is mouned lo farre fromthe place where the oone left Him, 
as that the Boone cannot ou2rtake the Sunne to come tn couinnction with 
bim,vutill the hane performed the motion of 2.daies,4.howers,and 44.1 to 
nutesnerclt, moze then yer natural! pnplanen, an that is the caule myeres 
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The Seamans Srecets. 

foe there are 29,dates,l 2.howers,44 minutes, betweene change #& chance, 

one with another thiouxh the whole peere : but the Seaman accompteththe 

NYoones motton,to be vnifozme in all places ofthe 5odtac alike limetingher 

renerallſeperation from the Sunnc, tobe (uchas is her ſoweſt natnrall me- 

tton, which 1s T2.,eaxrees,02 483, minutes of time,in enery 24.howers, 

By which accompyte there are 3o, dates reconed betweene change any 
rLante,bcing 1 1,howers, I6,minntes,nmoze then in truth there is : but be- 
cattſe this difference b2cedeth but (mal errour tn their accompt oftides,ther- 
foze to alter practiſed rules where there (sno v2gent caule, were amatter 
frinokons, which confivered, J thinke it not annifle that we p2ocecde therein 
by the ſane methode that commonly ts exerciſed. 

_ Allowing the Boone tn cuery 24.howers to departe fromthe Sunne 12 
vegrees,o2 48, minutes of time, and inthis lcperation the Poone monetl 
from the Syunne CTaſtwards,vncillſhe beat the full,foz betweene the change 
and the fall, tt is called the oones l[eperation from the Sunne : foz after 
the full he doth apply towards the Sunne,(o that betweene the full aud the 

chanre it is called the Boones application tothe Sunne, in which time of 

| application ſhe ts fo the Weſtward of the Sunne,as in her leperation ſhe is 
to the Eaſtward,o2 J may lay inthe Seamansphzaiſe, all thetime of her 
application ſhe is befoze the Sunne,and inthe time of her ſeperation ſhe tis 
abaft the Sitnne. - | 

Thenifthe Boone yoe moue 43.minutes of timcein 24. howers, it fols 
{oweth that ſhe doth moue 24,minutes in 12. howers, and in 6, howers the 
moueth 12. minutes,therefoze every hower ſhe moneth 2, minttes, and ſuch 

as is the difference of her motion, [ttch is the alteration of tives, and therfo2e 

ettery tive differeth from the other 12. minutes, becaule there is 6, howers 
betweene tide and tive, and in eterp hawer the courſe offflowing o2 reflows 
ing altereth 2. minutes,\hereby it appeereth that in 24. howers the foure 
tides of lowing and refiowing voe differ 48, minutes of time, 

And lith the whole knowlevre of this difference 02 alteration oftides, as 
alſo the quantitie of the Boones [cperation and application co and from the 
DSumne,zependeth vyon the knowledge of the Yoones age, tt 1s therfoze neo 
ceſſary that next pou learite how the Sunne may be knowne, 

Fo2 the yerfourmance whereof there are z numbers elpectally required, 
named the Pztme and che Epact,fo2 by the p2ime the epact is ſound,and by 
helpcof the Epact the Boones age is knawne, 

| Octhe prime or Golden number, - 

De Pyime is the ſpace of 19.peeres,in which time ymoone perfozmeth 

all the varieties ofher motion with the {ttne,aud at the end of T9. peres 
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The Seamans Secrets. 


the p}ime is found : vnto the yeere of the Lozd wheretn yort deſire to know 


the pzime adde I. tyen deitde that number by T 9.and the remaining number 


which comineth not into the quotient is the p2ume, Trample, in the peere of 


our Lo2d I 5 9 o.A delire toknow the pzime, theretoze J adve 1, vnto that 
peere,and then it 15 I 5 9 I.Which Jdcutde by T9. and it yeclbeth in the quo- 
tient 83.aud there remaineth 14.vpon the diuiſtan, which commeth not ints 
thequoticut,whicy 14.ts the pzime in the yeereorour Lozvl 5 9 0. 


) 
1590 7 4 
1 X59 X 
 T6-08-- 9 6 (33 
et x527 
x 
Ofthe EpaQt, 


He Epact is a number pzoceeding from the onterplus of the ſolar any 
lunar ycere,which number neuer erceedethzo.becaule the Boones age 
neuer exceedeth 2 o. fo the finding whereof this number onely ſerveth : and 
thus the Epact iz knowne, which Epact doth alwates begin in Darch,mul- 
tiplye the p2ime by It. (being the nerclt difference betweene the ſolar and lus 
nar yeere)dcuide the p2oduct by 30.andthe rematner ts the epact. Erample, 
in theyeereofour LozdT 5 90, J would know the Tqact, firſt I ſecke the 
p2ime of that yecre,and finde it'to be 14. I therfoze multiply T4. by 11. and 
that yeeldeth 154. which being denided by Zo. it gtiteth in the quotient 5 . 
and there remaineth 4. vpon the diniſton, which 4.ts the Epact in the yeere 
I 5 99. Which becinning tn Darch, doth continue vitill the next Darchof 
the peereT 5 91. 


| I'5 4. : 

Ofthe ſolar and lunar yeere, 
Tie fclar peere 92 the Suns yeere confiſteth of 12. moneths, being 2 65, 
- dates,and about 6.howers,the lunar pere o2 y DBoones ycre containeih 
12, Janes, and every Boone hath-29. dates, 12.howers, 44.minutes yvereft, 
which amount nts 3 5 4.dates, 5 howers,28.minutes,the content ofthe Lets 
narveere, which being tubitractedſroin 265 dapes, 6 .4owers, there refteth 


17,vaies and 32.ininutes.the difference betweenthe ſaive peeres,from which 
difference the Cpact cometh, 7» Pra Mp 
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The Seamans Secrets, 


V this Table the pzime an» Epace may fo? ener be fonny, fo) when the 
- = be exptred,you may bexin agatne and continue it fog ever at yaur 
ealure. 


- 


B 


 Thefirit circle containeth the yeeres ofour Lozd,the ſecond the pzime, 
and the third and inner circle ſheweth the Tpact: vnder euery peere you ſhal 
finde his P 2zime and. Cpact,the pzime beginneth in January, andthe Cpact- 
an March, a : 


How to finde the Moones age; 

Irlt conſider che day of the moneth wherein pou ſecke the Yoones ace, 
thennote how many moneths there are betweene the {aiv moneth any 
* Barch,tncluding both moneths, vntothole numbers adve the Epact of that 
peere,that ts,you mult adve into one ſumme the day of the moneth,betweene 
March and pottr moneth, reckoning both moneths and the Epact, all which 
numbers topned toxether,if thep exceeve not 30,is the moones age, if they 
be mote then 30.calf away 30.,as often as pou can, and the remainer is the 
Moones age,tt it ve inlk 30 . it is then new Poone,if 7,itis the fir quarter 

day, 
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The Seamans Srecets. 


day,if15.it ts full Moone, ifz2. it is then the laik quartervay, aud thus the 
Moones age ts found fox cuer. 

Andnow being able fo? all ttimes cither paſt. pzelcnt o2 to come, to ſine 
the Moones age, think it good by a few queſtions conuentent toz the Sea* 
mans n2actiſe,to make you vnderifand the neceſſarp vie thercof. 


For the accompt of Trdes. 

VV" yott deftre toknow the time of fill Sea in any place, at av 

ſuch (ealons as occalion{all require, you mult firtt learne what 
noone maketh a full Sea in the lame place, that ts, vpon what point of the 
Compaſle the Moone1ts, when it is full Sea at the ſaidplace, you muſt alſa 
know what hower 1s app20p2taced to that point of the Compalle, as befo2e is 
(ewed : fo2 vpon the change day it will alwates be full Sea inthat place, at 
the ſame inftant of time, by which conAderattons pou mult thus p2oceed fox 
the ſearch of tives. 

NMultiplie the Woones ace by 4. dentive the p2ovnce by 5. and to the quto- 
ft2nt adde the hower which maketh cull Sea i thaj place vpon the change 
day, if it cxceeve T2. calf away 12,a5 ofcas pou may, and then the hower of 
fi!l Sca remaineth,and {0} cuery 1. that reffeth vpon your ptuiſion,allow 12, 
minutes to be added to the Howers, to) 2, 24. minutes, for 2 ,3 6,aid {o2 4.48. 
fminuces,fo2 mote then 4.will neuer remainc, and thus you may know your 
tioes to a mince. Exampic,tche Boone being twelue dates olde, I defire to 
know the time of full Sea at Lo:wdon: firſt it is found by erperiencr, that a 
Southweſt and J2oztheaT JBoone make full ſca at London,nert, FJ, conſider 
that 3 ,of the clocke ts the houre a5pzoputated to that point ofthe Tompaſle, 
which number F keeve tn micmnoy, then J mutlfiplte the $oones age, being 
12.by 4. and that yeeldeth 48. whic! being dended by 5. 1t citeth in the 
quotient 9. aud th2ee remaineth, F adde the quotient 9, to the hawer 3, any 
- tt maketh 12.howees, and{os theremainiag number 3. I allo adde 36, mis 
nuces,{o that J fine when the W3one is 12.vatesolde, it ts 12.0f the clocke, 
and 26. minutes paf,attye initant of full Seaat Zonyon ; by this ozver port 
map at all places x times know the certaintte of your tides at yotir pleaſure. 

But thole that are not p2actiled ta Arithmeetck imnay accompt their tides 
in this lozte, knowing haw many dates olÞe che SNoone 1s, he mult place the 
eaone vvonthat point of th? Tompalle which maketh full Sea at the place 
vefired,and thenrecxon!: agtrom tyat point with the tunne &ccOing tothe 

inaalmotion, nut accon pt io Many Polit ts, ad ſomany times 3 Mines 
as the Boone 1s vates vide,tyat ts 2 euery bay one polite and 2.minuts, aud 
there finving che Sun, he mult conſider what i 15 the hower allowev to thaf 
222int where he findeth the Sunne,to2 that ts the hower of full Dea. As fox 
Eranple, the moone being 12, baics eve delire to know the hower of "Sc 
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Sea at London, now finding by fozmer experience ; that a Southweſt 
Moone maketh full Sea at London, I therefaze place the Moone vpon the 
point Southwelk, then I] accompt fromthe point Southweſt :2, points,rcc- 


fo2 the third,7Uef fo2 the tourth point,and fo fozth vatill J come to zAozth, 
which 1s 12, paints from Southwelk, and becauſe the Moone moucth3.mi- 
uuces moze thenapoint in etery day, I! therefoze adde thee times twelue, 


which make 3 6, minutes vnto the point Nozth, at which place I! finde the 


Dunne tobe,and knowing that twelue of the clocke is appzopziaced co the 


point ozth,J! may therfoze boldely fay that at twelueef the clocke 36.mis 
nutes pall,it ts full Sea at London, when the Boone tz twelue vaies olde, 


which3 5.minutes are added, becauſe the Woone hath moued 36, minutes 
mMoze then twelue points in thole twelue dates, which is one point aud 3amis 
nices fo2 euery day,asbefoje. 


Heer c te olloweth AVELYY NCC eſſary Fnſirumen f for 


the knowledge of the Tydes,named an. 
Horizontall ryde Table. 


SAN UNS tn \' SAR HRS. ANN VINNY AD\./ ASA CVA ART ASNSCAAR 


koninx with the Sunne accozding to the diurnall motion, Southweft and 
by welt fo2 the firlt pointe, Tet Southwelt fo2 the ſecond.77eft by South. 
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Of this Inſtrument and his partes. 


T3 neceſſary inſtrument fo the pong p2actiſing Seamans vſe, namey 
an Yozizoncall tyde table, whereby he may ſhift his Sunne and Yoone 


(as they terme it)and know the times of his tives with eale and very certain. 


ly,beſtdes the anſwering of many pleaſant and neceſſary queſtions vſed a« 
monglt Bariners) I haue contriuedints this methode, onelp fo2 the benes 
fite offuch yong pzactilers in Nauigation. 

The firlk parte of this inſtrument 1s a Hea Compaſle, deutded ſato 2 2, 
yotnts 02 equall yartes, the innermoſt circle of which Compaſle ts deuidey 
into 24, howers,and cuery ofthole into 4. quarters, eche quarterbeing 15. 
nitautes, and againlk eucry point of the Compaſle thole places are laide 
powne,in which places it 1s tull Sea when the Boone commeth vpon the 
ſame point,{o that whatloener ts required as touching time,o2 the pointes of 
the Tompalle,ts there tobe knowne, 

The nert motieable circle vpon this Compaſlle,is limiced tothe Sunne, 
vpon whole index the Sunne is laide downe,which circle ts denidedinto z 6 
equall partes o2 dates, ſignifying the 3o,vates between change and change, 
accodding to the Seamans accompt, fo that whatloener is vemaunded as 
eouching the ace of the Boone,ts vpon thecircle to be knowne. 

The vppermolt moveable circle is applied to the Doone,vpon whoſe ins 
dex the Moone ts latde downe,which ts to be placed either to the points any 
partes ofthe Compalle,o2 to the time of her age, asthe queſtton requireth : 
which conſidered,the vle ofthis infkrument is largely manifeſted, by theſs 
gueſkious with their aniweres following, 


How to know the hower of the night by the Moone, being vpon any 
point ofthe Compaſle, by this in{trutaenr, 

XL 7 The Yoone 10.datesolve, Jdemaund what it is a clocke,when ſhe 
is Cait 32o1thea 

r.A, Jn this queſtion the Yoones aſe and the potnt of the Compalle is 
ciuen,therby to know the hower, F therſo2e place the index of the Moone vs 
pon the point Tal Noztheaſt,there keeping the ſame not tobe moued,them 
becauſe the Boone is 10. dates olde, J] moue the tnder of the Sunne vntill 
FJ bzine; y tenth day ofthe Yoons age vnto the dex ofthe Moon,and there 
17 looke bp the Jinder of the Sunne aud finde vpon the Compaſlle that it is 
twelue ofthe clocke at noone and z o.nmutes palk,when the Boone ts vpor 
the point Caſt Noztheaſf,being 1 0,dates olde, 


2. Q: The 2Yoone being twelue dates olve, & demaund at what hower 
the wilbe wot the point D+D,C5 
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+.A,Trthis queſtion the point of the compas + Moons are ts ginen,as tn 
the firſt, cherfo2e I! place the inder of che Daon vpon the point S.S.E. any 
there holding it withoue motting, I turne the index ofthe Sunitte, vntill the 
rwelfth vay of the moones age come to the index of tye moone, and then the 
tader ofthe Suane ſheweth me vpon the )o2izon the hower s . therefoze J 
ſap that at 3,ofthe clock at night the moone was then vpon the pate South 

Sguthealk, 
__ Andthus you may at al times know the hower sf thenight by the Moon, 
vpon any point of the Tompaſle,lothat the Poones age be allo had, 


Haw by this Inftrument, you may know at all times ypon what point 
of the Compaſlle the Moone 1s. 


T, Q. Then the Moone ts 10. dates olde,vpon what pointe of the Tony 
palle will he be,at 9,ofthe clocke in the mozning* 

I. A. Ittthis queſtton the houre of the day and the Woones age ts critter, 
thereby to finve v3on what point ofthe Tompaſle (he is at the ſame time, J] 
therefoze place the Jnder of the Sunne vpon che Tompaſle,at the houre 9.cf 
the clocke in the mozning, being vyon thepotnt Southealk, chen I ciurne the 
'Inder of the Woone,vncill I bzing it tothe tenth day of her age, and then 
lee vponthe Compaſle that the Poone is 392th and by eaf7,and x 5. minutes 
to the Ealtwards,at 9 .sf the clocke whea lhe ts 1 0,dates olde. 

2. Q. Uhen the Moone ts 20, dates olde,vpon what potnt of the Compas 
will the be at 2,0f the clocke inthe after noone* 

2, A. J place the Index ofthe Sunne vpon the hower 2.noted tn the com* 
palſe,chere holding the ſame withonit motting, then IJ turne the Index of the 
Moone,vutill J byinx it vato the twentith day other age, and there J] (ce v- 
pan theCompaſlle that the ts J2odtheall and by nozth,and x 5.minutes to the 
Noxthward,at 2.0f the clocke in the aſternoone,when ſhe is 20.dates olde. 


To finde the Moones age by this inffrument. - 
7. Q. 7Ahcn the Doone ts 34201th at 7.0k the clocke in the kozencone, how 
dldcts ſhes 
1. A, Jtthis queition the point ofthe Tompaile nd the hower is riuen 
fo? the finvino; ofche Poones age 3 therefoze Il [etthe Index ofthe Sine 
vyon the hower 7.1nthe fozenoone,there hoiding it without moaning, then Þ 
bing the Twder ofthe Boone to the point jNozth, and then vporn the circle 
containing the dates ofthe Mcones age, I lee the £Boone is 8, vaics and a 
bout 18, howers old?,when the is Nozpth at 7,01 the clocke tn the foicncone, 
2. Q. *Uyenthe Sunne is Tait aad the FYocue Soutywel?, how olve 
3s the Moone | 
: | 2A In. 
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2, A. Inthis quteſfion the voints ofthe Compaſle are onelp giten fo2 the 
Anding of the Maones axe,thurefoe I ſet the Fnderof the Sunnve vpon the 
point E:ft,there holding him ſtedie,then I put the Judex of the Boone vs 
pon th: point Southweſt,andthere Ji lee that the moone ts 18, daies and 18 
howers olde, when the Szunne is Call, and ſhe Sor:thwelk, 

After this opvcr by the varietie of thele fewe queſiions,you may frame vn* 
to yourlelte map other pleaſant and neceſſary queſtions, which are very calt- 
Iy anſwered by this Tnſtrument : and entring tnto the reaſons of their ans 
ſweres,you nay very readilp by alittle pzactiſe, be able by memozye to a 
ſwere all \uch queſtions with eaſe. 


How to kno\y the times of your tides by this inſtrument, | 


hs, 


1. Q. Whenthe Moone is x 2.daies olde, F deſire to know the time of 
full Sea at London. 

I. A, To anlwere this queſtion, TJ firlt looke though all the pointes of 
the Compalle of mp inſtrument, vucill J finde where London ts wzitten, fox 
when the Moone commeth vpon that point of the Compaſle, it will chen be 
full Sea at London: therfoe Jl place the inder of the Boone vpon the lame 


point, whith I finde to be Southweſt o2 32ozthealk, there holving the index. 
not tobe moned, then IJ] turne the inder of the Sunne vnftl{J bzing che 


twelfth daye of the Moones age to the Funder ccthe Boone, and then the 


tnder of the Sunne ſhewethme that at 1 2.0f the clocke 2 6, minutes palt, it 


is full Sca at Lonzon,the Boone being 1 2.datcs olde, 
2, Q, The Poone being 21,dates olde, at what time ts it full Dea at 

Dartmouth' 
__ 2.A. Ifinde vpon wp inffrument, that Dartmouth is noted vpan the 
points Eait and Weſt, whereby J kiow that when the Boone is Calt 62 
cUett it ts alwates full Sea at Oartmouth : theretoze I place the Inder of 
the Boone vpon the p3tnte Taſk, and there Holding 1t without mouing, I 
turnethe Jndex of the Sunne vutill } bung the >: dap 0 of the Moaones age 
vnto the Jndcx of the oone, and then the Jnder of the Sunne ſheweth me 

vyon the Compalle,that ac x0.9tthe clocke and 4.8, mintite3 pail, it is full 
Seaat Oart moth, when the 2Poone iS 2 1. dates olbe, and not onelve at 
Dartmouth,but mp (MErUment Gewerbr'e that at the ſame ſcant it is alia 
full Seca at Crmonuth, 0 ey nouth, plymouth, Doune Vey, at Lynne, any: 
at omber : and this with great faciiitic te time of EVWtngNs and refiotu- 

ins 15 molt pyecilely known? 


And nov that there may be a finallerde ofthe vT 8 amd efictes 50 (46 
_ Eompaſſe,tt is connentent thac { make knowne vnto voit, how monp 703 
ſhalbe lailed vpon cierp pertieiiar point of the Con 2alſe, loz the reciin 7 53 
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laying ofthe decrees of (atitiuve, and in the diffance ſavling how farre pore 
(ball be ſeperated from the Meridian from whence th? [aive courſes are bee 
Cun,to} as every point ofthe Tompalte bach his certaine limited diſfance fox 
the degrees ofthe Poles eleiation,ſo they doc likewiſe leade from longitude 
o longitude, ettry point accozding to his ratable liinits, which diſtances of 
teages are without alteration,keeping one and the ſane pzopoztion in euery 
perticular8)o2i30n of any latitude , but the vegrrees of Longitttde an[weras 
ble tolitch diſtances, oe differ ineuery altitiide, accowding to the nature of 
of the perallell,as hereaſter ſhalbe mote plainly manifeſted, And now know, 
that inlapling Nozth and South,you departe not from pottr Dertdtan, and 
in every 20.leages ſaylingpou raiſe a degree : Foz and by ealt raiſeth a des 
Nree in lapling 20, leaces and one mile, and leadeth from che Mertdian 4, 
leages : oz nozealt raiſeth a degree in ſayling 21. 1eages and two miles, 
leadeth from the Deridian 8, leagcs © one mile : Mozealt by nozht raileth a 
decree in {apling 24.leages,aud leadeth from the Seridian 2 3. leages any 
anmile : No3zeat raiſeth a deqree in (apling 28.leages and a mile, and leabeth 
fram the Meridian 20.leagcs : Nozealt vp eaſt raileth a degreetnſaling 36 
leaxes, and leaveth from the Meridian 30.leages. Eaſt nozeaſt rayleth a 
decree in ſayling 5 2.1eages and a mile, and ſeadeth from the meridian 48, 
leans and 2 mile : Salt and by no2th raiſcth a degree inſapling 102.leages 
and a mile,and leadeth from the Yeridian x 00,leaces any 2,mile: Calt any 
Welt noe not raiſe 0 lap the Yole,but keepcth (fill in the ſame perallell: the 
like allowance ts fo be gitento ceuery quarter of the Compaſſe, as is laive 
downe vpon this 32ozthealk quarter. 
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An, | Tis molt true,thar degrees are of very great tinployment in JI tie 4: 
tion,and a degree ts the 2 60.part of a circle How bix o) little ſocuer the 

circle be, being applied after 6.ſeuerall ſortes, fo? the better yerfections of 

the p2actiſes Gubernautick,loy there be degrees of longituve,>cgrecs of [4- 

titude,degrees of Azumith,degrees of altitude, decrces appiied tomealure, 

and degrees applied ts time, 

A decree of tongitude is the 3 65.parte of the Equinocttall. 

A degree of latitude is the 360.parte of the Meridian, 

A degreeofAzumuth is the 2 60,yarte of the Tompaſle oz oz izon, 

A degree of altitude is the 90.parte ofthe verticall circle,o2 the 90.yarts 

of the dilkance betweene the Zenith and the Yoztzon. 

Euery degree appliedto mealure,voth containe 60.minutes, and euery 
minute 60.,ſeconds, and entery ſecond 60. thirds,xc, and every decree of a 
great circle lo applied,containeth 20.leages,which is 60. mile, ſothat every 
minute candeth fo2 amile in the accompt of meaſure,and a mile is limited ta 
be 1000.paces,euery pace 5.foote,eucry foote 1 2.tnches, andetterp inch 3, 
barly coznes dzye and round, afterour Engliſh accompt, which for the vie of 


Nauigation ts the onely bel of all other :ſoby cheſe rates of meaſure port 


may p2oue that a degree is 20leages o2 6o.miles, a minute is amile o2 
5000, feete,a ſecondis 82+.feete, anda third ts x 64,inches ; and thus much 
of deccrees and their partes applied comeaſure. 

Df decrees applied totwie, there are x 5.contained in etiery hower, (a 
that euery degree of time andeth in the accompt of time for 4.minntes, fox 
an hower conliffing of 60.minutes of time, hath fo? bis fifteenth parte 4.mis 
nutes,({o that adegree being the ifteenth parte of anhower, containeth 4,mi- 
nutes oftime,lo that 1 5.degrees o2 60.minutes make an hower, 24.howers 


make a naturall day,and 265 dates 6,howers,are containcd tn a yeere, any: 


thus much as touching time,and degrees applicd totune. 


What 1s the yſe of decrees? 


TY vle of degrees is tomeaſuredifkances betweene place and place, to- 


unde alſitudes,latftudes, andlongitudes,to veſcribe conntries,to difiin» 
cuiſh courſes, to finde the variation ofthe Tonpaſſe, to meaſure time, to 
inde the places and mottons afall celcfitail bcdies, as the Supne, 5oone, 


Planets and Starres : to concluve,vy degrees have beene perfourmed all. 


mathematicall obleruations whatlocuer,whole vic is tafinite, 


What isthe Poles altitude, and how may it be knowne? 


Lticude1s the diſfance;height,o2 mounting ofone thing above another, . 


ſa that the altitude of the pole,is the diſfance,heicht, oz mounting of the 
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The Seamans Secrets, 
18 contained betiyeene the Pole and the Hoziſon, which altitude o2 elettatfon 
1s to be found either by the Sunne,02 by thefired Starres,with the helpe of 
pour Croile ſtaffe, Quadzanr, o2 Ultrolabie, but the croſle Faffe ts the onely 
belt inſtrument fo2 the Sea mans vic. 

And inthe obſernation of this altitude there are 5.things eſpecially fo be 
rexarded ; the irft $5, that you know the meriy:onall diſkance between your - 
Zenith and th? Sunne oz Starres, which bp your Trofle ſtaffe 02 Aﬀrolabye 
its giuen : the ſecon»,that the declination be truclye knowne at the time of 
pour obſeruation. And the other thzee are, that you conſiver whether pour 
Zenith be betweene the Eauinoctiall an> the ſumne oz Starres, 02 whecher 
the Equinoctiall be betweene pour Zenith aud them ,02 whether they be be* 
tween pour Zenith and the Tquato?,foz there ts a ſenterall ozver of wozking 
bpon cche ofthele thtee differences. 

Latitude you muſt alſo know, that ſs much as the Pole is abone the Yoe 
xizon,ſo much is the Zenith from the Equinoctial, and this diſtance between 
the Zenith and the Equato} is called latitude oz wipenes.and ts that poxtion 
of the Wzridtan which is included betweene pour Zenith and the Equats;,fox 
it is a generall rule fo2 ener, that ſo much as che }Isleis aboue the Dozi 
z0n, ſo much the Zenith ts from the Equinoctiall, ſo that in this ſence ltts 
tide and laticude ts all one thing, the one hauing relation to that parte of the 
Meridian contained betweene the pole atv the [)31tzan, and the other to that 
parte of the Meridian which is containev betweene the Zenith and the 
Spon Equinoctiall. 

You mult further vuderfſfand,that betweene the 3cnith and Yoon if ts 
a quarter of a great circle, containing 90, decrees, {o that knowing how 
mich thefunne o2 any Starre is from the Yo;1izan, if pou tak? thar diffance 
from 90.the remainer t5 the diſtance betweene the {aid bby and the 3enith: 
as fo} exainple,tfthe Sunne ze 40 degrees 2 7.minutes from the Yozzon, 
I (\ubract 40,deg. 2 7.miv. from 90.aud th:re remaineth 49.0ex.23.min. 
which ts the diſtance berw2ene mp Zenith and the S11:2ne,c, Whoſe tn{frue 
ments that begtn the accompt oftheir dexrees at the Zenith concludtag 90. 
im the Yo2tzon,are of malt caſe for the finding of the latiiude by the Sunne 
92 ftred Htarres, becauſe typ giae the diſtance betweene the 5emth and the 
bodp obſerued, without further trouble, and char ts te number which pou 
malt hane,and fo2 which pou do ſearch in yourobleritation:all which things 
confdered,you mult in this ſozte pzoceede for the nving of the Woles height 
62 altitude, 

By the Sunne or fixed Starres being betweene your Zenith and the EquinoQiall the 
latitude is thus found,in what parte ofthe worlde ſoeuer you be. 
Irft place the Croſſe ſfaffe to pour eye, inluch good ſo2te as that there 
may grow na exrour by the diſozperlp viing thereof, top vnleſic the Cens 
ter 
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ter ofyour ffaffe any the center ofpour ſight doe topne together fn your ob» 
ſeruation,it will be erronious whatſoener pou conclude thereby : pour ſtaffe 
fo ozvered,then mooue the tranſyuerſarpvpon yottr ſtaffe to and fro as occalis 
onrequireth,vntil atone © the ſame infkantyoumay ſee by the vpper edge of 
pour traniuerlary halfe che body of the Sunne 02 Starres,and that the low- 
er edge 02 ende thereof do ltkewile touch the Yozizon, at that place where if, 
ſeemeth that the Skype and ſeas are topned,hauing eſpeciall regarde in this 
your obleruatton,that you holde the cranſuerſarp as directly vp2ight as poſs 


{ibly you may,and you muſt begin this obſerttation ſomwhat befoze the Sun: 


o2 Starrcs be at Douth,and continne the ſame ſo long as you perceiue that 
they riie:fo2 when they are at the hichelt then are thep vyon the Peridian, 
and then you haue the meridional altitude which yoit ſeeke, at which time 
they will be vue South frompou,if your Compaſſe be ood aud without vas 
riation, and then doth the tranſuerlary ſhew vpon the ſtaffe the degrees any 
minntes that the {aid body is from pour Zenith, if the decrees of your inffruc 
' ment be numbyed from the Zenith toward the Dozizon: oz cle it ſheweth the. 
diſtance betwcene th2laide body *the Yozrzon,tfthe degrees of your inflrus 
ment be numbyed from the Yozizon, concluding 50, in the Zenith as comes 
monlye Trolle ſtattes are marked, whichis not the ealteſt wap : but if potte 
ſcaffe be acconzpted rom the Do2t32n, then ſubſfract the degrees of your obs 
ſeruation fron 90.and the reinatner ſhewecth the difance betweene pour 5cs 
nth and the Sunn? o2 Dtares,whtch is the number you mult know 2: vnta 
that number ſo knowne by your tnffrument, adde the declination of the bovye 
by which yout doe obſerue,whether it be the Sun oz auy ſfar,and that which 
commeth by the addition of thoſe 2.numbers cogether,is the poles height,ox 
the latitude ofthe place wheretn you are: asfoz Example. Jn the ycere of 
eur Lo2d I 5 9 2. the 3.dap of £Barch,the Suane being then betweene mp 
Zenith and the Equinocttall, J oblerued the Sunnes Mertdionall altitude: 


from the Do2izon tobe 72.deg,and 20.min, but becauſe J muſt know the- 


diſtance ofthe Sunfrom mp 5entth, J therefoze ſubltract 72.deg, 20 min, 
from 90.dex.and there remaineth I7.veg.40.min.the diſtance of the Sunne 
from my 3entth,to that diſtance J] adde the Suanes declination fo} that day, 
whichbp mp Regiment I finde tobe $.degrees of South declination,and is 
ameuntcth vnto 20.dex. 40.min.ſ{omuch ts the South pole aboue the Hozis 
z391,and ſonmuch is my Zenith louth fram the Equinortiall, becauſe the Sun 
hauing South declination, and being betweene me and the Equinoctiall, 
therefozeof neceſſitie the Antartick pole muſt be above my Yoztſon. 
$9—60— thediſtance betwene the] 1 7 —qo—the Suns diſt, from 3cn- 
Zenith andthe Yozizon. -+| 2—oo0—Sunnes declination. 
72—20—the Sunnes altitude, PT 
= TNT : 20-—40—Polcs height. 
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When the EquinoGiill is betweene your Zenith and the Sunne or Starres, 
the latitude is thus foundin allplaces, 

P your tnſkrument as befoze is caught,you mult ſeek the merivionall di- 
fkance of the Sunne o2 Starres from your Zenith, which being knowne, 
fubſtract the declination of che Szn oz Stars from the ſaid diſfance,and the 
remaining number ts the poles hetght oz latitude which pou ſeek:Crample. 

The20.of Dctober I 593.J finde by mp inſtrument that the Sun ts 60 
def4 5-min,from my Zenith at noone, being then vpon the Dertdian,the E- 
quato2 being then betweene mp Zenith and the Sun, F allo finde by mp Res 
giment that at that time che unhad 1 3.deg, 47.min. of South declinatis 
on,becauſe the Tquinoctiall ts betweeneme and the Sun, therefoze A ſib- 
frac the Suns declination from the obſerued diſtance,and there reſteth 4.6 
def. 5 8.min.the latitude delired, aud becauſe the Sunhath South declinati- 
on,and the Tquinoctiall being betweene me andthe Sun, therefoze J| mapy- | 
eonclude,that the pole Artick is 46.dex.58.min, aboue mp Y0zizon, oz that 
my Zenith is lo much toward the Nozth from the Equat9). 
q x m 
| 59 —15—the Sunnes dilkance. 

13 —47—the declination, 


B 


46—5 $—thelatitude.. 


When your Zenith is betweene the Sunne or Starresandthe EquinoQiall, 
the Latitude 1s thus found, + 


BE por inffrument as in the firfk example is ſhewed,you mufk obſerie the | 
MDeridionall diſtance of the Sunne oz Starres from pour Zenith, you | 
mult allo by your Regiment 02 other tables,ſearch to know the declination | 
of that body which you obſerue, then (ubſtract the obſerued diſtance from 
Pour 5enith out of the beclinatton,and the remaining nimnber is the lacituve 
deſired: Erample. The Sunhauing 20.deg. of Notth declination, and be- 
ing vpon the Deridtan is 5.deg.9.min.frommp Zentth,J] therfoze ſubſtract | 
5.deg-9.min. from 20,deg.and there reſtety 14.deg. 5 L.min the latitude dels 
red :-and becauſe the Sunhath Noth declination, my Zenith being between 
the Sun andthe Cquinoctiall,therefoze I conciude that the 202th Pole is. | 
24deg-5I.min.aboue mp Yo021300, mo 
| m 
x9g—60—the Stins dilkance frommyp zenith. _ 
5—o09—the declination, 


Y | | 


- 24=—51-=the Poles height- 
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The Seamans Secrets. 


How ſhall I know the true order of placing the Croſle ſtaffeta mine ee, 
ro anode errour in my obſeruatien? 


Tz tinde thetrie placingof the ſfaffe at your eve thereby to amend the 


ginneth at 3o.deg. where the long croſſe endeth,put the long crolſe vpon his 
30.deg.and there make htm faſt,then put the hozt croſſe likewiſe vpon his 
3 0.de.there talfen him without mouing, then ſet the env of your ſtaſle to your 
epe,moutngitttrom place to place about your eye, vntill at one inſfanc yore 
way lee the ends of both croſſes, which when you finde, remember that place 


and the ſtanding of your bovy,fo2 ſo muſt pour ſtaffe be placed,and your bodp 
e2deredin all your obſernaciong. | 


NY 
8 


Are theſe all the rules that apperraine co the finding 
of the Poley height? 

Ty oſe that traucll farre towards the 202th vuder whoſe Dozizon the 

Suune lecteth not, ſhall ſome time haue occaſion to ſeeke the laticuve 
by the Sinae when the Sunne is Noth from them,the pole beiag then bes 
tweene the diunne and their Zenith, Then ſuch obſeruations are made, yorx 
mulk by your tnfrument leeke the Suns height from the Wozizon, ſubſirace 
chat height from his declinatton, and the remaining number ſheweth hom 
far the Equinoctiall is vader the o213on vpon the potnt Nozth, fo2 ſomuch 
is the opoſite parte of the Tquato) aboue the Yo2izon vpou the point South, 
(ubllract that £Berivionall altitude ofthe Tquinoctiall from 90, and the re« 


maininguumber 6the poles height deſired. Cxample, \ 
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parallar oz falſe ſhadowe of your light,do thus: take aſtaffe haning two 
croſles,a long croſle which endeth in 30.degrces, and alhozt crofle which bee 
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The Seamans Secrets. | 


The Sumne hating 22,degrees of Noth veclination,his altitude fron 
the D02t30n is oblerued tobe 3.degrees 15, muutes, therefoze fubftracting 
2.veg.15.min.from 22.degrees, there reſteth 18.veg,45.min, Which is the 
diſtance of the Equinoctiall fromthe Hozizon, which being taken from 90, 
there reſtcth 71.deg.15.minthe poles elevationdelired, 


m m 
22—60—the Suns declination. |89—60—p viſt. between Zen. & Dozt.. | 
3—15—the Sunnes altitude. [1 8—45—altitude of the Equatoz, 
x38—45=thealtitude ofthe equi} TT 
p—_—r_— ne © [71—15=the altitude of the pole. | 
But you mulk know that the declination foriud iv yottr Recctinent, is not 
the declination which in this caſe you muſt vſe: foz the regiment ſheweth the 
Suns declination vpon the Meridian oz South point, in the place fo) whoſe 
Meridianthe ſame was calculated,andnot otherwile : tizcrefo2e 1615 necel* 
fary to know the Suns declination at all times, and vpoi etiery point of the 
F Compaſlle : fo2 J haue beene confkrainevy in my Nozthwelt voyages, being 
l within the frozen zone,to ſearch the latitude by the Stn, at fuch times as 
| could ſee the Sun,vpon what point ofthe Tompaſſe (oeucr, by reaſon of the 
- Qreat fonccces aud miſtes that thoſe Jozthern partes are (ubtectvnto ; ann 
there is conſideration allo to be had vpon cuery difference of longitude fot the 
Dunnes vdeclination,as I haue by mp experience foundatmy being in the 
fraightsof Magilane,where J haue found the ſuns declination fo differ from. 
mp rextment calculated fo) London,by {fo much as the Sunne declineth ir 
5.howers,fo2 ſonutch ts the difference between the meridian of London,anv 
the Meridian of Cape froward,beinx in the midſt of the ſaid firaights. 
How may this declination be found for all times and ypon all. 
points of the Compaſle? 
"Trl conſider whether the Sun be comming towards the Equinoctiall, 
. 02 going from him, that being knowne, conſider the time wherin pou ſecke 
the declination, then looke fo2 the Sunaes declination in pour reciment (o2 
2hat day,and alſo looke his declination fo2 the next vay, (ubſfract the leſſer 
out of the greater,and the rematner is the whole declination whichthe Stun 
declineth in 24.howers,o} tn his moning though all the points ofthe Toms 
V0 palle;fx-which number you may by the rule of pzopottion finde his declinatt- | 
on vpon euerp point ofthe compas, a$foz ettery hower of the vap, as by the'e | 
examples map appeare. Crample: Jn the yecreT5 93,the 20.6 March, F 
delire to know the Suns declination when he is vpon the Roth: parte of the 
Mcridian of London, J leeke the Suns declination fo that day,and finve it 
to be 3.vec.41,min.the Sttan then-coing from the Tquatoz,. J alſo ſearche 
his declination fo2 the nert day being the 21,of Warch,and fiade it to be 4 de. 
3-min. I then ſubract 2.veg.41,min.trom 4.de, 3, mi.and there reffcty 23 
ML. | 
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TheSeamans Secrets. 
min.fo much the Sum voth decline in 24.howers, oz incoing thomch all che 
points of the Compaſlle. Then J ſay by therule of p2oportion, if2 4.howers 
Fiue 22.minof declination, what will 1 2.howers Flue, Fc, J| multipkye any 
deutide, and {inde if cobeT 1.min, the Suns declination in x2. howers mott- 
on to be added to the declination ofthe 20, dap, being the Suns going from 
the Tquato2,0) for the points ofthe Tompalle I! may ſap, if 32-points giue 
2 2,min.of declination, what will 16, pointes gue which ts the diſtance be 
tweene South and No2th' J multiply and deuide as the rule ofpzopottion 
requireth,and finde that 15.,points nine 11.min.the Suns declinatton,in mos 
uing thottgh 16 points of the Compaſle, which is to be added to the declinas 
nationofthe 20. bap,becauſe the Sun ccoeth from the equato2,ſo I conclude 
the declination to be 3.deg:52.min,the Stn being Nozth che 20,0f Parch, 'Þ 
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Being Uelt tt. the Deridtan of London'#:degrepso of longitude, 
deſire toknow the Suns declination when the Sun is vpon' the Yeridian 
the 20.of arch 15 93. J muſk here conſtver that 90.deg.of longitude make 
6.howers of time,foz enery hower containeth 1 5,veg whereby I know that 
when the Sun is South at London he 1s but Eaſt from me,fo2 when it ts 72 
of the clocke at Lonvon,it is but 6. of the clocke in the mozning withmee., 
and when it is 12.0f the clocke wich me, tt ts then 6.0f the clocke inthe after 
noone at London: therefoze J miiltfecke fox the veclination-of the Sun at 

6,of the clocke tn the aficrnobue; anv that ts the merwionall' declination 
which J| mulk vſe, being 90.deg. TWleff from London, which'to doe, the taff 
erample doth ſafficiently teach you, whereby pou may eaſily. cather the 'per- 
fect notice of whatſoener is requiſite in any of theſe kinde of oblexuations, if 
pott reade withthe eye of reaſon, and laboity' to underſtand with pgement. 
that which youreav. pa 
Therets ansther way mot incelitn fox the finding of the Suns vectis 
nation at all-times,that is to ſearch by the Ephimerides the Sunnes true 
place in the Tcliptick fo? any time p, opoled whatſoener, and then by the tas 
bles of Sinus the declinztionts thus krowne. Dultiply the Sinus of the Suns 
longitttde fromthe Equinoct? all points 6: Aries op 1.tbja,to-which locucr he. 
ts x aan's bythe Linus of the Suns oreateil declination, aid deuide the p2o- 
Z1uct by the whole Sigus,and the arke ot rye quotticat is the veclingtion dell» 
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The Seamans Secrets, 


ced: but becanſe Seamen are not acquainted with ſuch calculations,9 thers 
foze omit coſpeake —_ s ory this platne wap befoze caught is ſufs 


Accent fo tyetr purpoly. —_ 
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A neceſſary Inftrument for the better 
ynderſtanding of ſuch things asare 


required to the finding of - 
Poles Elcuation. 


| The vie of this loftrumene. 
PZ P this inſfrument you map ſufficiently vnderftand, the reaſons of whats 
better1is befo:e ſpoken fo2 the finding ofthe Poles eleuation, o2 the las 
fitude ofpour betng :intoche conſtveration whereof, becaule che pong pzacs 
Liler map the better encer,J] think it not amiſſe by a few examples toexp2elle 
the neceſſary vie thereof. 
.. 1,Q: The Sunhauing 7, degrees of Nozth declination, and the pole 
Artick being 45.dercrees aboue the Do2iz0n, J demaund what will be the 
Dunnes meridionall diſkance from my Zenith: 
1, A. Firſt Jcurne the Dozizon vucill Yboing the Roth Polefobe 45. 
degrees aboue the ſame, there holving the Dozizon1 not to be mouted, I then 
bzing the thzid that is faſtened tothe Center of the tulſtrument, 7.degrees 
fromthe Equinoctiall towardes the 3Nozth,becauſe the Sun hath ſonuch 
Moth declination, and the chyid voth ſhew me vpon the verticall circle, that 


the ſimu 13 3 Megrees from m Fiwgs 
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TheSeamans Secrets. ; 
2.Q. The pole artick being 50 deg.aboue the Do21z0n,amd the Sins df 
ffance 20.deg.from the Zenith, 3] vemaund what tz ce Sins declination? 


ww 
” 


2. A. ASin the {irik quetfion Ii place the JNo2th pole 5 0, degrees avoue + 

R + | : FE 2 | &: Lx 

the Dop13on,there holding the Dozizon not ts be moued, then I bung the | P4 
thzidto tye 3 0,degree vpon the verticail circle, becauſe the Sunne is z 0. # ; 
begrees from iny Zentth,and then the tid ſheweth vpon the Deridian bee '\ Bo 
tweene the tropick of Cancer andthe Cquinoctiall, that the Sunne hath ll 
20 degrees of Nozth declination. it 


s.Q The Sunne hating 10.der.of Sonth declination, betngx vpon the 
MDeridian.ts 5 3.deg.frommp Zenith, | demaund what ts the poles heights 
3-A, Jthe firſt queſtion the JPoles height and the Sunnes declination 
- are ctuen, fo2 the finding of the Sunnes meridtonall diffance from the 5ecs 
nith. In the lccond the Poles hetght is giuen, andthe Sunnes m:ridionalk 
diſfance from the Zenith,therby to finde the Sunnes declination. And ta thts 
queſtion the Dunnes declination and meridionall diſfance ts giten, fo2 the. 
finding ofthe Poles height, Il therefote bring theth2ibfaftnep in the center 
of the infkrument 10,deccrees South from the Tquato),betweenthe Tqut- 
| noctiall and the tropick of Capzicozne,there holding the thzid not tode mos 
-ued, FJ] then turne the Yo2izon vntill J bzing the 53. degree of the verticall 
circle vnder the thyid,and then the Dozizon Hewerth me,that the Nozeh pole : 
ts 43.degrees aboue the ſame, | oh 
4-Q, The Suwhauing x 2,Degrees! of ſouth declinatipn, and being vpor. \ 
the Meridian South from me,is 2 0.degrees abone the Iozizon,F vemainy y 
how farre the Sunts from np zenith, how much the Equinocttall ts abone: Ei 
the Dozizon,and what is the Poles heights 
4A, Firſt I] bzing the th)id co che place ofthe Sunnes declination as bes 
fore, there holving it not tobe moned, thea F curn the {o21on vntill I baing | 
it to be 30 dec, vnder the th2id,andtchen the thzid ſheweth me that the Dit is. 
60.beg.fromn 3enith,and the Yozizon-ſheweth that the Zquinocttail is 42; 
den.abone the ſame,and that the JNoztch pole is alſo eleuacev 48. deg. abate 
thehozizon. Although thele queſtions arc ſo very eaſie and plain,as that thep 
may readily be an{wered by memo2y, yet becauſe the reatons how c<cy are 
anſwered may the better appeare, ts the cauſe wherfoze they are dematinded 
and in this ſoztanſwered,onlp fo; the benefit of ſuch as are not altogether ex: 
pert.in theſe practiſes, that thereby thep might likewiſe frame vnts thems 
ſelues queſttons of other varietie, and {o rather thereby the moze ſufkicient, 
wdgement in this parte of. 32auigatton. 
What is the Zenith? 
- + Zenith 1s that pztck o2potnt in pheanens which is virectly purer ad 
bcad,from Whence a line failing yerpendicularly, will couch che place of 
pearr being,and ſovaſſeby Þ center of the tpze: 'e, and this line map bf -alled ; 
: fie Arts oft! g LIC) 15on 2110 9H Senity te Jorg of the |, UC berg "15/7"! CONRERINIERS "4 
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The Seamans Secrets, | 
ced: but becanſe Seamenare not acquainted with ſuch calculations, ther« 
foze omit co ſpeake further chereof, ith this plaine way befoze taught islufs 
firjeat (02 their purpole. 
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BT SOL EE 6 - ,Thevſe of this Inflrument, | 
BÞ thisinftrunent you may ſufficiently vnverſtand, the reaſons of whats 
2. ener is befoe ſpoken fo2 the finding ofthe Poles eleuation, oz the las 
fitude ofpour being :intotche conſtveration whereof, becaule che pong p2acs 
Liſer map the better enter,J] think it not amille by a few examples to exp2elle 
the neceſſary vle thereof. —__— 

.. 3,Q: The Sunhauing 7. degrees of Nozth declination, and the pole 
Artick being 45.derrees aboue the Do2izon, J demaund what will be the 
Sunnes meridionall dilkance from-my Zenith* 


_ 7, A.FirſfJcurne the Dozizon vucill Y bzing the Mozth Pole to be 45. 
degrees abaue the ſame, there holding the Po2izon not to be moued, I then 
bing the thztd that is faſtened to the Center of the twltrument, z.degrees 
from the Equinoctiall towardes the 3Nozth,becaule the Sun hath ſomuch 
Nozth declination,and che thzid doth ſhew me vpon the vercicall circle, that 
the ſue ts 3 8.degrees from mp Zenith. hon 
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2.Q. Thepole artick being 50 deg.abouethe Dozizon,and the Suns df 
tance 20 deg. from the Jenith, 3) d2maund what t3 ce Suns declination? 
2. A. Ain the ſirlf quetfion Ji place the 292th pole 5 0, degrees avoue 
the Doj3on,there holving the Yo2izon not ts be moued, then I] bung the 
thzidto the 3 0,degree vpon the verticail circle, becauſe the SDUNne ts 5 0. 
degrees from my Zenith, and then the tid ſheweth vpon the Weridian bee 
tweene the tropick of Cancer andthe Cquinoctiall, that the Sunne hath 
20 degrees of Nozth declination. = 
3.Q The Sumne hauing 10,vex.of Donth declination, being vpon the 
Meridian.ts 53.veg.frommp Fenith I demaund what t5 the poles heights 
3A, Jn the firit queſtion the Poles Height and the Sunnes declination 
are ctuen, fo2 the finding of the Sunnes meridtonall diffance from the Zcs 
nith. In the ſccond the Poles hetght is citen, and the Sunnes m:cridionalk 
dilkance from the 3enith,therby to finde the Sunnes declination. And ta thts 
queſtion the Dunnes declination and meridtonall diſkance 1s ginuen, fo the. 
finding ofthe Poles height, J| theretoze bring the thzibfaftnev in the center 
ofthe inftrument 10,decrees South from the Tquato),between the Tqut- 
noctiall and the tropick of Capzicozne,there holding the thzid not tode mo- 
ued, FJ then turne the Yo2izon vncill J bzing the 53. degree of the verticall 
circle vnder the thzid,and then the Dozizon heweth me,that rhe Nozth pole 
t8.43.degrees aboue the ſame. = | 
4-Q. The Suwhauing x 2.degrees! of ſouth declination, and being vpon. 
the Meridian South from me,is 2 0.degrees abote the Dozizoti, vemauny 
how farre the Sunls from mp zenith, how much the Tquinoctlall 1s aboue 
the Poziz0n, and what is the Poles heights | 
4A. Firlt I bzing the th2id to che place ofthe Sunnes declination as bes 
foze,there holving it not tobe moned,thea I curn the {021300 untill I bning | 
it to be 20 den, vnder the thzid,andthen the thud ſheweth me that the Sin is 
60.beg.fromny 3enith,aud the Yoztzon-ſheweth that the @quinocttall is 42; 
den.above the ſame,and that the Notch pole fs alſo elenacev 48. deg. abate 
theho2izon. Although thele queſtions are.ſo very eaſte and plain,as that thep 
may readily be an{wered by memozy, yet becauſe the reaſons how chep are, 
an{wered may the betcer appcare, ts the cauſe wherfoze thep are demaunden 
and in this ſoztanſwerey,onlp fo; the benefit of ſuch as are not altogether ex* 
pert in theſe p2avtiſes, that thereby they might likewiſe frame vnts thems 
ſelues queſtions of other varietie, and (s gather thereby tye moze ſufficient, 
idgement in this pacce of-32auigation. 
What is the Zenith? 
*P'Vx Zenith is that pick 2 potat in pheanens which ts virectly puter pore 
bcad, from Wheiice & lin LaLlINT nerpendicularty, will couch che place of 
peri: being,and fo paſſe by p center of the ſphere, and this fe nep bf called: 
Wl: Axizoftye JC 215on eti0 th © 5enity cle Yole of the lainebeing 004er. 
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IFJOraſmuch as the Poles height cannot be 
| & | obſcrucd by the Sunne, vnleſſe the Suns 
o * j true declination be knovvne, [ haue ther- 
NGA, fore carefully calculated theſe Tables or 
=== Rciment,out of Stadius Ephimerides,for 
the yeeres 1593.94.95.and 1596. which will ſerue vn- 
till the yeere 1612. without further correfion: and be- 
cauſe there may growe no errour by miſtaking the 
yeeres;] hauc ouer cucery moneth written the yeere of 
the Lord,in which the declination of the ſame month 
is to be vſed, therefore when in any yeere and moneth 
you ſeeke the Sunnes declination, firſte looke for the 
moneth,and there you ſhall inde 4.of thoſe moneths, 
which are the moneths betweene the Leape yeeres, 
then look ouer eche of thoſe moneths, vntil you finde 
the yeere of the Lord wherein you ſecke the declina- 
tion, and directly vnder that yere is the month wher-. | 
in you mult ſceke the Suns declination. Example, 1595. 
the tenth day of February I would know the Suns de- 
clination, fir{t | ſceke out February, and ouer the third 
moneth [ ſee the yeere 1595. therefore that is my mo- 
neth, againſt the tenth day of which moneth | finde E 
chat the ſunnehath 11.degrees 10-minutes of ſouth de- 
clination,and after the like manner you muſt doe in all 


thereſt as occaſion requireth, 
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The Seamans Secrets, 


What is the Sea Chart? 


Ti Sea Chart is a ſpeciall inſtrument fo2 the Seamans vſe,wherebp "- 
the hidzographicall deſcription of the Decean Deas, with the an[we« i k 
ravle geopraphicall limits ofthe earth,are ſuppoſed to be inſuch lot giuen, al 
as that the longituves and latitudes of all places, with the true diſtance any | 
courſe betweene place and place might thereby be truely knowne. But bes | 
cauſe there is nop2opoztionable agreement betweene a Globus luperficies id ; 
and a plaine ſuperficies,therefozc a Chart doth not expteſle that cercaintie of 14 Þ 
the pzemiſlles whichis thereby pzetended to be ginen, fo2 things are beſt de- 3 \ 
{cribed vpon bodies agreeable totheir one fozme. And whereas in the true *. 


——-- 


nature ofthe Sphere there can be no perallelles deſcribed but the Eaſt any 
CHett courles onely,the reſt ofthe courſes being concurued lines,: alcenven a | 
toward the Poles,the SBeridians all concurring and toyning together in the 
Yoles,notwichltanding in the Sea Chart all thale courſes are deſcribed as 
perallells, without any diuerſitie, alteration, oz diſtinction to the contrary, 
whereby the inkrument ts apparantly faultie-: pet it cannot'be denyed but 
Charts fo ſho2t courſes are to verp good purpoſe to2 the Pilots vſe, and tn 
long courſes; be the diſkance never ſofarre;if the Pilote returne by the ſame 
courſe, whereby in the firſt he pzoſecuted his voyage, his Chart will be withs 
outerrour,as an inſtrument of very great comimnoditte* but if he returne by 
auy.other way, then by that which hee went.foozth, the imperfections of the 
Chart will thenappeare to be very great,eſpecially ifthe voyage be long, o2 
that the ſame be in the Nozth partes of the woplde, the farther towards the 
J2ozth,the moze imperfect : therefo2e there is no infkrument anſwerable to 
the Globe 03 peradoxall Chart, fo2 all courſes and climats whatſoeuer, bp 
whom all deſired truth is moſt plentifully manifeſted, as ſhall hereafter at 
large be declared : but fo the coſting of any ſhoze op countrie , 02 for ſhozte 
voyages,there is no inſtrument moze conuenient fox the Seamans vle, ther 
the well delcribed Sea Chare, Sho: 
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Whatis the vſe of the Sea Chart? 
-PYthe directions ofthe ſea chart,che (kilfidl 2Itlote conuaieth his ſhip from 
place to place,by ſuch courſes as by the chart are made known vuto hun, 
together with the heipe of his Tompaſlle o2 Croſle ikaite as betoze is ſhewed, 
for the Croſſe ſtaffe,the Tompalle aud Chart, are [o neceſſarily topned toges 

 «ther,as that the one map not well bc without the other,tin the execution of the 
p2actiſes of Nauigxation :foz as the Chart ſheweth the courſes, lovoth the 
.Compaſle virect the lame.and the Erofle "Wi by euery Perticutar ja | wp 
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latitude doth confirme the cruth of ſuch courſes, and alfo gitteth the certatne 
diſfance that the Ship hath ſapled vpon che ſame. 
And inthe vle 0} vaderttanding of the Sea Chart there arc flue thinges 
cheetely to be regarded. 
The firſt is,that the Copntries 02 geographie of the Chart be knowne, 
with euery Cape,j9zomontery,P92t, Haven,Bay, Sands, Rocks,and dans 
gerz therein contained. 
Decondly,that thelines d2awne vpanthe Chart, with their ſeuerall p2os 
perties be likewiſe viderſtoode, 
Wytlrdlp,that thc latituves of ſuch places as are within the Chart be alſo 
knowne, as by the Thart they are erp2eſſed. 
Foutthly,thatyoi be able tomeaſure the viſtances betweene place and 
place vpon the Chart. 
And fiftly,the Seaman muſt be able by his Chart toknow the true cours 
ſes betweene any Jles,contenents,o2 Capes whatſocuer, foz by theſe fiue di 
uerlicties,the Chart is to be vſed in the ſkiil of Nauigation. 


How isthe latitude of places knowne by the Chart? 


TY latitude ts thus found by the Chart, vpon the place whole latitude 
port defire to know,ſet one foot ofyour compaſſes,then ſtretch the other 
foote to the nert Ealk and Hell line (fo2 that line ts pour directo?) keeping 
that foote (fill vpon the lame line, moue pour hand and Compaſlles Eaſt ox 
Weſt as occaſion requireth,vntillyon bzing the Compaſſes to the graduas 
ted Perivdian,and there that foote ofthe Compaſſes which ſtoove vpon the 
place wholſelatitude you woulp know, booth ſhewe the latitude of the ſame 
place, 


How isthecourſe betweene place and place knowne? 


V Den there are twoplaces afſigned, the courſebetweene which pou 
deſire toknow,ſet one foote of pour Compaſſes vpon one ofthe plas 
ces, then by diſcretion conſider the ſines that lead toward the other place, 
firetching the other foote of the Tompalles to one of thoſe lines, and to that 
part ofthe line which is neereft to yon, keeping that foote ſtill vpon the ſane 
line, mone pour hand and Compaſſes toward the other place,and ſee whether 
the other foot ofthe Tompalles that ſtood vpon the firft place,voe by this dt- 
rection touch the ſecond place, which if it doe; then that line whereupon you 
kept the one foote of your Towpailes, 1s the courle betweene thoſe places: 
but if it touch not the place,you mult by diſcretion (earch vnteill you finde a 
Une wherupon keeping the one foote of the Compaſſes, will lead che oo 
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The Seamans Secrets, Y 
koote directly fromtheoneplace to the other,foz that is the courſe betweene b | 
thole two places. | 


How is the diſtance of places found ypon the Chart? 


F the places benot farre aſunder, ſtretch iPalre of Compaſſes betweene 
them,ſetciug the one foote ofthe compaſſes vpon one of the places, and the 
other vponthe other place,then not altering the compaſſes,ſet them vpon the 
graduated Deridian of your Chart,and allowing 20,leags fo} euery degree 
that is contained betweene the 2.fect of pour Compaſſes, the diſkance deſired 
is therby knowne : if betweene the places there be 5. degrees, then they are 
Ioo.leages alunder,+c, But if the diſfance betweene the places beſo great, 
as that the compaſles cannot reach betweene them, then take out 5. vegrees 
with your compaſſes which ts Ioo.leages, and therewith you may meaſure 
the diſkance as p2actiſe witl teach pon. There is alſo in entery Chart aſcale 
7 leages laide downe,whereby you map meaſure diſtances, as commonly ig 
bled, 
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How doth the Pilote order theſe matters, thereby to conduce 
his 5hip from place to place? 
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T2 Plofe in the erectttion of this parte of Nauſcation,voth with cares 
& fullregarde conſider thoee elpectall thinges, whereupon the full pjactt- 
les are grounded. 
x Of which the firſt is,the coop obſeruation ofhis latituve which how tt 
may be knowne ts befoze ſufficiently exp2eſſed. 

.2 @TUThelecond is a carefull regarde vnto His ſferedge, with very diligent 
eramination of the truth of h;3z Tompalle, that it be without variation oz os 
ther imycedtments. 

and the thitd ts a careful! conſideration ofthe number of leacs that the 

Ship latleth in enerp houre oz watch, tothe neerelſt effimation that poſſibly 

be can ine, fo} any two of theſe thzee pzactiſes being trucly giuen,the thirp 

ts therby likewiſe knowne, 

As by the Cole and height the diſtance is manifeſfed, by the diſtance aud 
Codle the height ts knowne : by the height any diſtance the Coyſe is given,cf 
which 3.thinges the Pilote hath onely his height in certaintie : the cole ts 
{omewhac doubtfull, and the viſfance is but barely {izppoled,not withkanding 
from his alticuve and cozſe he concludechthe truth of his p)actile, pzocees 
ding ti this lozt, TI 

Firſt he conlidereth in what laticuve the place Candeth from whence hee 
ſhapeth his Cozle, which for anexample ſhalbe the Lyzart Canving in 50.ve- 

| | G 2 M4 


p \ _ j 1 — Pg 1 %z ** F ih NY. Pet , q , ' 
Ty \ \ k | F \ » 4 4 ) - i p x pe » . # i n " 
o LG | \ f j . p 1 \ \ bd Fg M aK\ \ * i ; 1 YL... v w # 4 138 4 PI. } v o G 1) A / 4 dd \ /  -»- 4 , 4 . | Pg AM . "4 Fd 


PP. A vw, bl F* & . 7 PL 


FANNTES 


NT, 


BP = Ca an ao eee IR oo ug TOI uo n 


\,W NZ JN, DN /\, Mei | 
%, [ WH JS \'Y WE \N SRV LA \, i Ti, 7 & N % \WAPN <AP, PF. \ VE þ VYr/ FIRE 


IT HAS ED ee bs, 


The [woe Secrets, 


Arees of (eptentrionall laticude,then directing his cozie S* w.lalleth 3.09 4» 
baies 02 lonxer tnſuchthick weather, as that he is uot able to make any oy» 
(eraution of the Poles altitude,in which time he om'itteth not to keepe an 
accompt how many leagnes the (hip: hath (aled vpon that cozſe as ncere as he 
can gelle, which number ofleacgesinthis example tHatbe roo, accounts 


his mugement ; thenhamngx conuentent weatherze obſcrueth in what lat» 


£icude he ts, and findeth yimſelfe tobe in 47. veg Crees, now with his com- 
paſles he taketh the diſtance of 100, leages, which is the quantitie of the 
Ships riune by his ſuppoiitton, any then letting one foote of the compalies 
vpon the Lizart,whichis the place from whence hee began hts cozſe,and di- 
rectly D.Q. from the lame he letteth the other point of the compaſſes, by 
the direction of another paire of compaſſes, tnſuch ſozre as cozſes are fouud, 


and there he maketha pick foz the place of his ſhips being, accoding to his : 


reconing and Coyle. 
And now ſearching whether it voe agree with his height, (fo; the height, 
co2ie,and diſfance,mult all agree together) he finderh that his pzick Nandeth 


in 46.decrees,29,minutes,but it ſhould fand tn 47 , B*gcroes, to agree with. 


his obſertation. Therefoze perceining that he hath giten the ſhip too much 
way,he bzingeth his co2Ce and obleruev altitude to agree, and then hee ſeeth 
that his ſhip hath ſailed but 55 .leages,and there he laycth vowne aputck fox 
the true place of his ſhips being,accozding to his co2le and laticude, to} ſo bp 
his cozle and height he findeth the cruth of his diſtance, and repzoueth his 
ſuppoled accomptto be I5.lcags too nuch: and alter this ſozt he p2oceedety 
from place toplace,vntill he arine vnto his deltred pozte * which is a conclu- 
ſion infallible if there be no other impediments, (whereof there hath not been 
ccood conſideration had)which may bzeede errour, fo2 from ſuch negligence 
there may ariſe manp inconuentences, 


What may thoſe impediments be? 


B? experience at the Sea we finde many impediments that fo viſfurb the 
expected concluſion of our pzactiles,as that they axree not with the true 
ypolitions of arte. Fo2,firl itis a matter not comimonto haue the winde ſo 


bpon the direct cozle, but that by the contrartetie of windes, ſhe may be cons 
fkrained to trauers vpon all the points of the Compaſle, 'the nature whereof 
J haue befoze ſufictently expzeſſed. 

Secondly, although the winde may i ſome ſozte fanour,vet the hip nip 
Haute ſuch a levard condition,as that ſhe way make her way 2.0} 3. pointes 
from her caping, 


Thirdly, the fferedge may be lo diſozverly handled, as that thereby the 


Wplote 
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beneficiall,as that a ſhip map laile thereby, betweeic anp two aſſigned places |. 
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"1he deamans. <Crets, 


Pylotemay be abuſed. - 


And laftly,che compaſſe may be ſo varied,as that the plate may likewiſe 
thereby be dzawne into errour,of all Tt things and many moe, as the ngs 


Lure of his ſapling, whether befozethe wiube,quartering, o2 by a bowling, o? 
whether with lofty 02 low ſailes, with the benefices oz hinderances of che ſea, 
tydegates,fireames,and fozced ſet thereof,4c. Of all which. thinges It lay, 
the [kilfull Pplote mult haue carefull conſiveration, which are better lear- 
ned byp}actiſe then taught by penne : fox it is not poſſible that any man can 
be a good and ſufficient pplote oz ſkilful Seaman, but bypainefull x viliccent 
p2actiſe, with the aſſiſfance of arte, vzherby the famous Pylote may be eftees 
* med wozthyofhis p2ofelſion,as a member meete fo2 the common weale. 
* Andnow hauing ſufficiently ſhewed pou the ozvering of your Chart foz 
the execution of the (kill of 32auigation, and being alfo deſirous that 'your 
ould effectuallp vnderſfand the full nature and vſe of the ſame.:J| thinke it 
cood by a fewqueſtions to gitte your an occalton to exerciſe yonr'ſelfe in the 
perfect accompliſhment of ſuch concluſtons as are by.this excellent and coms 
mod lou intrumens to be perfourmed. LUIS 
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N eſſa queſtion for the better las of the coniordious f:355 
' ve of the Chart,” Jy £5 ES] 


T Q.yf 7 favle 70. leages bron the Southwelt copſe, - remauns how 
many degrees Jſhalllay o2 vepzeſfe the Pole” *:, 
A, Vhedifference ofthe latitude wilbe. 2:dentees;2 0.minntes:c 65h 
Q. Jfin-ſapling:WefT.Nozwelt I raile the' Pole 2 -Degreep, Joni 
me. demaund how many leages I haue lailed; 82%] 168 
A. The diffance ſailed,ts 1 80.Icages, 
2 Q.Jtinſa;ling 108. leages between Urft and Nog J railet! i be Pole 
2.decrees;J| demaund vpon what cozſe J haue ſailed, and how fatre I ant 
from the/Deridian from whence J began that coxſe$' | (7... \- 
A. The cole ſailed SJ; w. os oh the dillance from the Perſiny 
15 90.leages. 
4 Q.Jfm apling I 54.leages be SoleageseUeN from the Derivian 
from whence J began my cozfe,J vemaund vpon what yointofthe compaiſe 
I hane ſailed,and how much J haue raifed the Pole% 
__ A: Thecozlets 2 w,b.N. and the Pile ts raiſed 6 decrees, 
5 Q.JfJfayle N w.vntill J be 50.leags from the Bcrtdian where I bes 
gcan mp Cozle,J vemauudhow many leages F have ſailed, andhow much 
the Pole 1s railed* 


A. Theviftance ſailedis 7 1.leages,and the Pole is raiſed 2, dexrees, 
20,minutes, : 
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1 Te YIamans Jacrets; 


6 Q,Ifinfapling 221. 2,707. J doe in 304 howers raiſe 2 . decrees, how 
many degreez ſhould J haue raiſed the Pole, if the (@me motion had becae 
Noth and by Teſt 
A. You ſhould haue raiſed 5.decrees, 

7 Q-AShip Gallingtowates the {Uelt, for enery $0.leages that ſhe ſays 
{eth in her Cole, the departeth from the Merivian from whence ſhe bequy 
the ſame Copſe.45 .leags, FJ demaund vpon what point of the Compaſſe,any- 
how many leages ſhe hath ſailed,in rayſing the Jale 5. degrees% 

A. She hath ſailed Nozthwelt by ozth 120.ieages. 


8 Q-:APplote ſapling toward the Wet 100.1leages, hath fo; rotten his 


Cozle,yet this much he knoweth,that ifhe had ſailed vyzon ſuch a Corſe, as 

that.in 1 60.leages ſapling hee ſhould hane raiſed the Pole 3. degrees, hee 

Hould then haue:beene twiſe as farre from the Meridian as now hee is,and 

Hould alſo have beenc * degree fitrther to the No2thwards then now hee is; 

I woulynowknow what Cozle he hath (ailey,how manp leages, and how 

pe he 1s ltperated from the Deridian from whence hee began the faive 
Dies. 


A. She hath ſailed 88, leages Nouthwelt bywekk, and is 7:2. leages 
from the:Weridiannereft; 
9. Q. TwoShips departing from one place,the one in Capling 1 45-leags 
cowards the TWelt,hath raiſed the Pole 4.vegrees,and the other hath raiſcv 
ge Pole.7.degrees,and ts. 95.leages TUelt from the Meridian ofthe place: 
from whence he began his cozſe, J demaiind by what cozlſe the faidſhip hath 
lailed,howfarre they be altmder,and by what coſe they may mecte* 

A. The firſt hiphath ſailed Nozthweſtbywe, the ſecond hath ſailey: 
Nozthwelt byn91th,17o leages,thep are aſunder 65 .leags, and the cozſe bes 
eweene then is 202th nozthealt,and South louthwelk, 

zo. Q. Two ſhips lapling from one place,the one in ſapling 1 80.leaxes,ts 
tothe Ealfkwarde ofthe Meridian wherechee began his cozſe 15 o.leages,Y 
demaund vpon what cozſe and how manp leages the other ſhip ſhall (aile, to. 
bung himnlelfe 5o:teages N.b.cU:from the firlt ſhips 

A, The ff (ip hath ſailed J2.e.b.e, aud Vath raiſed the Pole 5-ves 
Frees,the ſecondſhiy muſt ſatle Noztheaſt bpnozth 237 leages, 
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1 heSeamans dSecrets. 

ON Lthough ir may ſceme (to ſomethat be ve- 
RANTS ry expert in Nauigation) that theſe Gae:t- 
WR ONS arc nccdiciie,and vvithout vic,being io 
a2 plainc as not deſcruing in this forte to bee 


publi 


EL 
{hed, notwitatranding that their opinion, l do in 
friendly curtefic aduile al yong practilers of this excel- 
lent arte of ſayling, that they doe not onely by their 
Charts proue the tructh of thele anivwered queſtions, 
but alſo indeuor theraſclucs to propound diuers other 
' forts of queſtions,and in {ecking their anſvveres, to en- 
tcr into the reaſon thereof: tor by ſuch exercilc, the 


yong beginner {hal vnderſtand the ſubſtantial grofids 
of his Chart,and grow perfc& therein : for whole caſe 


and furderance onely, | haucat this preſent publiſhed 


this briefe treatiſe of Nauigation, knowing that the ex- 


pert Pylote is not vnfurniſhed of thele principles, but 


euery little helpe doth greatly further in cuery begin- 
ning : and therfore for the further benetite of the prac- 


tiſer, I haue hereunto annexed a perticular Sca Chart of 


our Chanell,commonly called the Sleue, by which all 
that is before ſpoken as touching the vie of the Chart, 
may be practiſed, wherin the depths of the Chanell are 
truely laide downe: being an inſtrument moſt com- 
modious and necellary for all {ucn as {ecke the Chanel 
coming out of the occean Sea, muci) of it is from my 


ovwne practiſe,the rcit from Pylotes of very good ſuf- + 
ficiencie : | hauc found great ccrtaintic by the vic of. 
this Chart,for by the altitude and deapta | hauc nor at. 
no time miſlcd the true. notice of miy Ships bcing,, 
TROP | which: 
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which (through Gods mercifull fauour)by my land 
fails | haue alvwates found to be without errour, there- 
fore hauc it not in light regarde, for it will give you 
great cuidence, and is worthy to be kept as a ſpeciall 
tuel] for the Seamans vie,be he neuer {o expert. 

And thus hauing ſufficiently cxpreſfled all the praCti- 
ſes appertaining to che skill of horizontal Nauigation, 
which kinde of failing is now of the greateſt ſort only 
practiſcd,l think it good for your better memory brie- 
fly to reporte that which before is ſpoken as touching 
this kinde of Nauigation,and withall it will not beea 
miſſe to ſhew you after what ſorfe | haue beene accu- 
ſtomed to keepe my accomptes in my practiſes of (ai- 
ling, which you ſhall inde ro be very ſure, plaine and 
ealte : whereby you may atall times examine what is 
paſt,and ſo reforme the corles laide downe vpon the 
Charc,if by chaunce there ſhould any errour be com- 
mitted. And ſo concluding this parte of Nauigation, 
will in the next treatiſe make knowne vnto you the 
vicof the Globe,ſuch vics | meane as the Seaman may 
me in his voyages,and thar are molt necellary for 
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ible ſhewing the order how the Seaman may kezpe hisaccomprs, whereby 

ay 2e may at all tines diltinetly examine his former Pract ſes, for 1n Cucry 24, 

owers, which is from coone tonoone, hee doth net onely lay downe his Jaritucie, 
ad the corſe and leapes,but alſo how the winde hath blowne in the ſame nme, 

Thefitt Columeisthe moneths and daies of the ſame, the ſccond 15 the oofer- 
ued alcirnde the third is the Horizontall corſe or motion of the Ship, the fourth the 
number of leages that the Ship hath ſailed, the fifth is a ſpace wherein mult be 0+ 
ted,by what winde thoſe things have beene perſourmied : ; and the next great ſpace 
is fo lay downeany breete diſcourſe for your memory, 
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| Anno. 1 59 Js , 
Monthes and] / 1Thez3. of March, cape 
daics of the |Latitude,| Corſe, |Leages| Winde |S. Auguſtine in Brabil, 
month, | + being 16. leags caſt from 
GM, | me, I began this accopr, 
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|. A breefe repetition of that which is before ſpoken. 
! Vere are 3.kindes of Navigation,IPozizoncall, Paradorall,and ſapling 
jj vpon a creat Circle,pertozmedby Conſe and craters. 

! A Looſe is the paradoxall line, which is deſcribev by the Ships motion 
bpon any point of Compalle. 

+ A Trauersts che variecie of the Ships motion vpon euery alteration of 

63:99, 

The Conwaſle ts an artificiall Hozizon,by which CTorſes and Traterles 
i are directev,and contatneth 3 2.pointes, and eucry point containeth 15, des 
Pp Nrees, 02 45-minutces, being Z of an hower. 
ith By luch quantitie of tine as the Boone ſeperateth her ſelfe fromthe 
Sunne,by the like rate of time eucry tide doth one differ from another. 

F11 etterp homer the tide altereth two minutes, in every flup twelue mis 
nutes,and in eterpebbe twelte minutes, and tn etcry day 48. minittes, bee 
cauſe that ſo 1s the Moones ſeperation from the Sunne : fo2 the Moone 
doth leperate her ſelfe from the Dunne, in ettery day one point and3. mis 
nutes,betweene the change and the full ſhe tz tothe Eatwardes of the Sun, 
I and then ts her leperation,at which time ſhe is befoze che Sunne in reſpec 
7; ofhernaturall motion, but in regarde of her violent metion, the is then be- 
lu hinde 02 abaſt the Sunne, 

Betweene the full and the change,ſhe ts to the Weſtward ofthe Sunne, 
applying towarps the Stunne,and then ts her application, at which time (he 
is behinde a2 abaf the Sunne,in refpectof her naturall motion;but in conſis 
deration ofher violent motion, ſhe is then befsze the Stine. 

She hath a violent motion, anaturall motion, a ilowe, [wift, and meane 
mottor. 

Tn every 27.dates ands , howers ſhe perfourmeth her naturall motion 
though the Zodiac. 

Betweene change and change there is twentie nine dates,tweluehowers, 
forty foure minutes nerelt. 

The lolar yeere confiſtethof12.moncths,and the lunar veer of :2.Daones. 

The Yoones agets found by the Epact. 

All inſtruments vſed in Nanigatton, of what ſh:ipe oz foxyme ſoeuer thep 
be,are deſcribed 92demonſtrated vyon a Lircie, o2lome pozticn of aCircle, 
and therefoze are of thenature of a Tircle, a 
A vecree is the 360.parte of a Tircle, how bigge oz little (center the 
Circle be. | 

A decrees applied after 6. ſcuerall ſoztes,to the Totato), tothe Meridi- 
a11,to the D03i30nzto the verticall Circlegto meaſure,andtotime. 

Altitude is the diſfance,height,oz mounting ef one thing aboue another; 
The Poles altitude is the diſtance betweene the J2le and the Y0313on, 
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TheSeamans Secrets. | 
62 that poztion ofthe Meridian which is contained leccweene ce Pole and x 
the Do2izon. Gr hare 


The altitude ofthe Sunne abeue the Hozizon,ie that potion of the circle > i 
of &3amity, which is contarned betweene the Do, izon and the Sunne. » M 


Latitude is that arke of the meridian which is containey betweene the  / 
perallcll of any place and the Equato), oz that part of the $eridian which Ml 
ts inclu2ed vetweene the Zenith and the Equinocttall, | 

EL ongxcde 13 that pogtion of the Equato) contained betweene the Merts 'i. 


dian of S.Mihels,cn2of the Jles of the Aſſones,and the Meridian ofthe place | 
whole longitude is deſfr2o : the reaſon why che accompt of longitude doth ' Þ 
begiy at this Jle,ts,becaule that there the Compaſle hath no varietis, fo2 the © 
Peridian of this Fle paſleth by the Poles of the wozive and the Poles of the \k 
Magnet,being a Yertidtan p2oper to both Poles. 
Thelongitude betweene place and place, ts the poztion of the Tquato i þ 
which ts contained betweene the Meridtans cf the ſame places, 

Declinatton is the diſtance of the Sunne, Boone and Starres, from the 
Equinoctiall,o2 that poztion ofthe Beridian which paſſeth by the Center of 
any celeſtiall body , and ts contained betweene the ſame center and the 
Cquinocttall. 

Hidzoccraphie is the deſcription ofthe occean Sea, with all Jles,bancks, 
rocks and ſands therein contained, whoſe limits extend to the creographicall 
bo2ders of the earth,the pertect notice whereofis the cheefeſt thing requirey 
ina ſufficient Pylote,inhis ercellent p2acciſe ofſayling, 

Geoccraphie is the deſcriptionofthe earth onely, whereby the terreſtriall 
fozme in his due licuation ts gitten, whoſe diſkinction is by mountaines, ri- 
uers,vallies,cities,and places offame,without regarde of the Circles, Clps 
mates,02 Jones. | 
CToſmographte ts the deſcription of the heavens, with all that is contaf- "i 
 nedwithin the circute thereof,but to the purpoſe ofnauigation,we muſt vn- 
derffand Tolmographte to be the vniuerſall deſcription of the terreftriall 
Globe, dilkinguiſhed by all ſuch circles, by which the diſtinction of the cele- 
tall Sphere ts vnderſfoode fo be giten,with everp Countrie, Coalf, Sea, 

Harvo2ovy, oz other place,ſeated in their true longitude, latitude, Zone, 
and Clyme. 

The Chart 1s a ſpectall inffrument in Nantgation,pzetending the Coſe 
mographicall deicription of the terreffrtail Globe, by all ſuch lvnes, circics, 
cozſes aud diuiſions as are required to the moſt exquiſite ſkill of nanigation.. 
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nature and moſt neceſſary vſe of the Globe with the Circles, 


Zones,Climates,and other ditinAions to the 
perfeR vie of Sayling. 
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What is the Sphere? 


07 _ = We Sphere is a lolide body, contained vuder one ſuperficies, in 
2 PY FS. the miblf whereof t3zere is a point 02 p2icg, which ts the Center 
For vY ot the Sper «from whence aflright lines dzawn tothe circums 
= DEE 3 ference,arc equall the one tothe other, whereby it is tobe _ 
ſtoode,that the centre of the Sphere ts ls cucnlp placed in his midL,as þ it 
bath like diFance from all parts of the Circumfercitce, And fozalmuch as the 
Sphere is an inſtrument demonſtrating vnto vs the vniucrſall ingine of the 
wozld, we inutt therfoze vnderſtand this Center tobe thts terreſtrial Globe, 
wherin we hate our being, which compared to the celeſtial Globe oz heauens 
Iy circumference doth bearevxopertte,as p center to his circle: which earths 
ly globe by the diuine mightie workmanſhip of God,doth avmirably hang v- 
pon his center, being of equall diſfance from all partes of the circumſercuce, 
What are the diſtinQtions of the Sphere'; 
Wink Spyere is diffinguiſhed by ten circles, whereof ſize are great 
{c£125,91d 4. arc lefler circles: whereof there are onelp 8, deicrivey 
von the vobp of che Globe, limiting the Jones and motion of the {Plantts, 
as the Eownoctiatl, the Ecliptick, the Cquinoctialli Colure, the Solif:cial 


—_ 


Colure, the Tropick of Tancer, the Tropick of Tapzicome, the Artick. 


Polar Tircle, and the Aatartick Jolar Circle. The Yoztzon and £Yer ibi- 
an are not deſcribed vpon che body of the Globe, but artificially annexes 
thcreunte fo2 the better perfection oſhis ve. 
Which arethegreatcircles,and which thelefſer? 
"P23 ms the Ceu rick the 2,Cclures,the Beriian ard the Yorts 
_ 301 G cpreatcircleaJverauſethcp device tye iphere into 2. equall yarts. 

Tye 2. Truaicks,the 2. Polar ciecles,arc Her circles \becaule thcy des 

de tye y J2r2 bugs 2. vneguall partes, 
What is the Equator or EquinoGtial!? 


] The Cqulncttal is agreat circle deuiding p Sphere into 2.cqual jþrts, 


leaufire th cone halfc rowardes the FZ6;zth,and the other halte (OWED 
the South,aud is cgually diſtant from both the Poles of the wetloe « $9 
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frees, placed ettenly betweene them, and deſcribed vpon them, this line crof- 
ſeth th? Doztzon tn che true points of EaT and UI2ff, and hath alwaies his 
owne halfe abattethe I3Qizon,vales it be vudcr either ofthe Poles,fo2 there 
the Equato} ts 18 the Yoptzon 2 tt crolſeth the Hertidtan at right Sphyerick 
angles,and it alſs croſſeth the Tcliptick line in the firfminnte of Artes and 
Lib2a,diuiding the Tcliptick and Yopizon,and ts alſo by them veuided ints 
twoequall partes, This line is allodeuided into 560, cquall yart2s 02 de- 
grees, which are the degrees of Longitude, beginning the account i the 
point of Aries,reckoning twoards the Taft, concluding the utnber 3 60. in 
the place where the firſt account began: viz, where the Equatoz doth inters 
fecte the Tcliptick in the firſf minute of Artes, viver which Beridian S, 


Mihels one of the partes of the aſlopes is to be placed in the gcographicall 


deſcription of the terreſtrtall Globe. 
What is the vſe of the Equator? 


T2 vle of the Equinocciall.is to know the declination ofthe Sttnne, 
MDoone &# Starres,whcrby the latitude of places is giten, fo that poz- 
tion of the Beridian Which is contained betweene the Equatoz and the 
Centre of the Dunne, %oone oz Starres,is their declination: alſo by the 
Equinocttall 1s knowne the Longitude of places, fo2 a quarter of a great 
Circle being dzawne from the Pole,to the place whoſe Longituve ts deſts 
red,and\o continued to the Equinocttall, that degree and minute in which 
the quarter circle dooth touch the Equatoz, ts the Longitude ofthe ſame 
place,o2 if you bying any place(that is deſcribed vpon the Globe)whole Lons 
gitude you would know, vnder the Deridian of the Globe, that degree of 
the Tquinoctiall that ts then likewiſe directly vnder the Deridian 1s the 
Longituve deſired, Then the ſunne commeth vpon the Squato, then the 
dates andnights are of one length chyough che whole woplde: and: then the 
DSunnerileth vpon the true point of Ealf,and ſetteth vyon the true point of 
Welt,and not els at any time. This circle being fired in the firmament, ts 
moued with the fir? moner in entery houre 15, decrees, by which accompt in 
24.houreshis motion ts perfourmed. And here note,that the degrees ofthe 
Cquinocttall haue a voitble application, the one to time.and che other to mee 
ture : in reſyectoftiine 15, degre2s mak? an haure, (6 that cuiery degree 
cortaineth but 4, minutes of time, but whentfiis vexrees haug reſation to 
meaiure,then euerp degree contataeth 6o,minates, being 20 leags, ſo-that 
euery minute [fandeth fo2 amile after our Engliſh accomnt, 


But this allowance of 20.l:ags to curry tectee of the Enuinortiall, in- 


| V2 L305 
lapling,o2 meaſuring of difances vpon che Daft any eUieſt Tozſes, is ones 
Ive when pour are viver the ſame, becauſe the Equinoctial! being a yers 


allell,ts likewile a great circle,and cuery vexree of agreat circle fs truly acs 
£ampted fo2 20.leags, 02 60. mples, 
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But in the relt of the perallells where either of the Poles are elenated a- 
boue p Þozizon, if there you ſaile oz meaſure vpon the Cozſesof eaſt oz weff, 
there are not 20,Leags to be allowed to euery degree, becauſe Luch peral- 
lelles are leſſer circles,therefo2e thep hanc the fewer number of leags to e- 
uerp degree: fo that the further you departe from the Equatoz, the leſler are 
. the perallclies,and the [cfſer that any pcralleltts, the lelier are his degrees, 


celeftiall bodtes. 1 
Whats the Ecliptick? 

'Tw Ecliptick line is a greatefſcircle,veuiding the ſphere into 2, equall 

partes, bp croſſing the Equatoz tn oblique ſozt deutdinghim,and being i'll 

dittided by him into 2. cquall partes, bending from the Tquato) towatds the '. i 

Noth and South 2 3. vegrees,and 28, minutes, being in the firſt minute i\ i 

ofCancer and C.apzicozne, there determining the Tropicall limits, this line | = 


becauſe euery circle containeth 3 50.degrees,and as the circles and degrees ' | 
are diminiſhed in their quantitie,in like ſozte the diſtance an{werable to ſich Af | 
degrees, mult abate,as their circles do decreaſe. 8nd ſurther know, that the 14 | 
Equatoz,is the begiuning of all terreſtriall Latttuve, aud declination of the + 


likewiſe deuideth the 3odtack,by longitude into 2, equall partes,and ts des 
uided toccether with che Zodtac,ints 1 2,equalpozttons called ſignes, and ene- 
ry of theſe ſignes is deuided vponthe Ccliptickinto zo. cquall partes oz des 
crees,(o that this line 1s deuided into 360,decrees,vpon which line the cen- 
tcr ofthe Dunne doth continually mone: this circle is deſcribed vpon his 
p2oper poles,named the Pole of the Zodtac, beeing in all his partes go, de- 
crees from either of them, 

The 5odtac is a circle contrary to all the other, fo2 they are mathemat#- 
call lines,conliſfing only oflengt}, without bzcadth oz thicknes: but the 39s 
dtac hath latitude oz bzedth 12,degrecs, whole limits are 6.denrees, of eithex 
lide ofthe Ecliptick, wherein the Sunne,$Zoone and Planets perfozm theix 
motions and reuolttions, the center of the Sunne onelye keeping vpon the 
Ccliptick, but the other Plancts haue (ometine Z2ozth latitude; and ſome- 
time South latitude, And here you mult vaverſtand, that the latitupe of the 
Planets o2 Starres, ts that p9ztion of the cclivttcall meridian which is. 
contained betweene the center ofthe Planet 92 Dtar andthe Ccliptick line, 
aid their longitude ts that portion of the line Teliptick, which ts container 
betweene the $8 1a!ve meridien andthe eclipticail meridian that paſſeth by 
the poles of the 5oBiac and the art minute of $ttcs, 

The 12,veinſtons 02 ines of the Zodiac are theſe, Aries Y, Tatirus > 
Gemini Tz, ancer S,Leo N,Utrxo WW, Libs =, Scowmiom, Santtart Þ, 
Cap:icome ©, Aquarius x, Piice3X : and theſe are their characters that 
fand by them. . * 

The 7. Plancts that keepe Wityinthe wits of the 5iviack are theſe, 
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Hatiurne Þ,Japiter,%, Darsd,Sol ©, Uenis 2 Dercury? 7, Luna »: S#&: 
turne nercourmes his courſethzough all the degrees cf the 3odtac,once in e- 
Uecy 30,Yeeres { JUPLCT ti 12. peeres, 2ars 1n 2, peeres, the Dunne in 
J 6; daies and 6.houres beinx one peere, Uenns and T7 aS the Dunne,and 
the aone pecfounech yer courle itt 27. dates an? about 8.houres,thiough 
all the degrees ofthe Zodiac. 

Andnote that this naturall motton of the JIlanets in the 3odtac, is from 
the THeff toward the Catlt, the diurnall motion is violent, cauſed by the 
fir mouer,o} p2timum mobile, who in enery 24.hotres doth verfourme his 
circular motion from the Ealt to the THeit,carrving with him all other infe- 
rivur bodies whatſocucr, 

Whatis the yſe ofrche Zodiac? 
Y the Zodiac and Ccliptick ts knowme the longitude and Latitude of 
nv Celeftiall body,either Planets 02 fired Star res, fo2 a quarter of a 
great circle Nawie from the pole of the 59diac to the center of any Planet 
02 Star,aad {o contimted vatill it touch the Teliptick, that degree and mi- 
nute where the laid quarter circle eye te the Cciptick,ts the longituve of 


the laid body, which is to be accompicd from the ir minute of Artcs,foz the 


longitude of Artes is the poztionof the Ecliptick line, which is contained 


firik minute of Qries,and the ectipticall meridian which pallerh vy the poles 
ofthe 59viac am ch2 c2ntre of any 19Ilanet o2 Starre, 

Wen the Wlanets arc von the Noth Ude of the Ecliptick, they hate 
With latitude, any bens Douth bor the Tclipttick, they hate Souch 
lacttude, 

Allo the motions of the Plonets,the time of any Eclipſe, and the Suns 
decliation by (is place in the CcltptirR,are known by this c: rele, w voſevſe 
15 vezp ani!le and to great prrcte,to2 all Afronomicall coulttderations, 

Wha: are the Colures? 


- "Ove Holliciall Talnve r5 A great clrcle pailing byty2 Poles of the 


w9o:{d,and the yol2s of the Z3dtacand the £3; titictal vofus 02 tirft mts 
nite of wand 5 cutting the Taumncciial at right lyyerick angles,in Y's 
90.819 iN his 270.324r225, 

Wie Equinoc! tialt Solare t5lkew'ſe a oat cf = maſting by the nals 
Sho Wilde And the eouningrttall Vine ; of and =, croferh th 2 Cites 
£32 tn 1z'5 Frif 447 x O,D2Y re25,0M thyte Coli res IG nterieci cc F the a;her 
kn the poies of che 12%v {9 rigyt (pyric k 02 xies 

Whatis the vie of theſe Col res? 
Deir vſe isto dilinguilh the 4.p2incipall ſeaſons ofthe yere, Spzing, 
Simmer Auuwmme,oud wintcr,deuiviag the Equato) and Ecliytick 
int 4.equal yarcs + alſo that arks of the @ollficrail Tolure which ts inclus 
| | | | dev 
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ded betweene the firſt minute of 5 and the Equinoctiall, is the Sunnes 
createſt declination toward the Nozth, the like arke being betlweene the 
fropicail psint fv and the Tquato?, is the Sunnes greatclt South declt- 
nation,being, in tele otr dates 23 degrees, 28.miumttes, 
Whats the tropick of Cancer? 

IDe Trovpickof S ts one cf the icflcr circies dettiding the ſpyere info 

(wo vncguall partes,ond ts defcribed vyon the pore Artick,a perallell to 
the £quatoz 23.5grces 25 minitte2 Tom Him, beinc; the farthelt lymit of 
the Ecliptict benign towards the 32oprh, to whiciz when the Dunne comes 
mecth,the vaies arothen fongelt to a1] thoſe that tnhavit inthe 32ozth partes 
of the worlde, and (ozteſt to the Southerve inhabitants : betweene this 
circle and the Equato} are included the 6. S2ptentrional Ugnes,vV,0,79, 
$9, in which fignes during the time that the Stinne abtdeth, being from 


the 11. of March,tothe 1 3.of September, he hath umeh declination, and 1024/7 


then is the ſp2ince and Summer to all{uch as inhabite in the JNozth partes 
of the Wore, and Autumine and TUinter to the inhabitants of the South 
vartcs ofthe TUozive : this circle doth touch the Ecliptick in the firſt mite 
nite of 5,where the Sun beginneth his returne toward the South, wher- 
upon it tooke the name Tropick, which lignifieth counerſion o} returne, by 
which point of the Ecliptick, the diurnall motion deſcribeth this Circle, 
W hat is the tropick of Capricorne? 
"P'v* Tropick of vis one of the leſſer circles deniding the ſphere into 2, 
vnequall partes,and is delcribed vpon the pole Antartick, a perailellto 
the Equinoctiall 2 3.degrees 28 minutes from him, being the fartheſt benz 
ding of the Ecliptick towards the South,to which when the Sunne com 
meth,the datcs arethen longel! to al thole that inhabite in the South partes 
of the wozlde, and ſhozteft to the Noztyern inhabitants: betweene this cirs 
cle and the Equato} are incluved the 6. Sotithern ſignes, ==, 7,9, 
in which lignes during the time that the Sunne abiverh,being from the 1 3 
of September to the 1 1.of ſHarch,he hath South declination, and then is 
the Spzing and Stunner to all ſuch as inhabitein the Sotth vartes ofthe 
Wwotide : atid Autumme and Cinter, to all the thabitants in the Noth 
- partes of the woplbe : this circle toucheth the Ecliptick in the firſt minute 
of w,by which paint the piurnall notion defertbech this perallell. 
Waatisthe vie of the Tropicks? 
Y the Tropicks the WUINCS Dectination is knywn, as allo the tronicks 
by the Sunnes farthelf motion 10Wardes the $201th any South, for fo 
nnich g5 the Wropicks are diftant from the Equator, fo much is che fron 
* Rreatelt declination ; andiuch as {5 £52 S1a2 oreatel} declininir,fich is the 
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the buraing Tone, fepcrating the burning ard temperate 32nes.502 betiweers 


£0 


Loan) 


/ y s % 


i 4 P y * "a Fa S % $Fa * 4 AMP . % 
\ % by $ ; % OY &# ZN Y 4 WAY \ Y FH {11S \ # #). ih. % FA h þ\ % 


0 _ 0 — 


ee a 
- = wt RR ant I 


fr Im” CC OE - ——_—_—— 


The Seamans Secrets, 
the two Tropicksts contained the burning Zone, 
Whatis the Artick polar Circle? | 
He Artick Polar Circle is one of the leſſer circles, dettiding the 
ſphere into two vnequall partes,and deſcribed vpon the Pole Artick itr 
peralleil,cothe Tropick of S , hauing ſuch diſtance from the Pole as the 
3 Tropick hath from the Equatoz, being 2 3,degrees 28.minuts, vpon which 
1 circle the Arcick pole of the Jodtac is placed, which betug fired in the firma: 
ment,by the vercue of the firſt mouer ts carried about with the heattens, by 
which motion this circle ts deſcribed. 
m What is the Antartick polar Circle? 
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it eAntartick polar circle is oppoſite to the Artick, and perallell to the 
4 | Tropick of W,bcing in all reſpect of ſuch dilkance and deſcription.from 
'l and about the pole Antarcick, as the Artick polar circle is abour the Pole 
{| Artick. 
[ 

| Whatis the vſe of the Artick and Antartickpolar Circles? 


Ie vie of theſc 2.polar Circles,is co ſhew the diſtance of the poles of the 
Zodiac, from the poles of the Wozlbe,fo2 ſo much as the Solfficiall 
points are diffant from the Cquato2, ſo much are the poles of the Zodiac 
from the poles of the CUo2lbe : thele circles doo allo deuide and limit the 
temperate and frozen zones,fo2 betweene the Tropickof © and the Artick 
Polar circle 1s contained the Nozthern temperate zone, and betweene the 
Artick polar circle and the Pole artick,that is, within the Artick polar circle 
ts contained the Nozthern frozen zone. Alſo betweene the Tropickof vw and 
the Antartick polar circle, is contained the Southern temperate zone, any 
within the ſaid polar circle ts incluved the Antartick frozen zone, and chele 
are all the circles that are delcribed vyon the body of the Globe. 
VW hat is the Meridian? 
De PDertdian t3 a creat circle paſſing by the Poles of the ZUozlde,and 
by your ;enyth,detidingthe Yozilon tato 2.equall partes, tn the pointes 
Noth anv South ,ic allodeuidech the [phere with all the perallell circles 
therein contataed,inta 2. equall partes,crofſing chem at right lpherick ans 
cles. And this Meridian is not fxxed in the ftirmament as the reſt of the cirs 
cles are,fo2 if it were,theahould ithe moued with the firſt mouer as the reft 
are,bit it is not a: therefoze the Berivianis manifeFed vpon the Globe, 
by a circle 02 ring of copper faſtened vato the Globe, vpon the 2. JIoles, ſa 
that the Globe moueth round vpon his 2.JPoles within the Meridian: this 
Neridianis &ravuated in euery of his quarters into 90, degrees, by which 
his vic is perfourmed : and note that one Meridian may haue many Pops 
30ns,yet enery Youizon hath but one Deridtan,fo2 ifyou trauaile South oz 
JNozth,you keepe ffill vpon the lame Dertdian, pet in euery ſencible diffes 
rence of diſtance pou ſhall enter into g change of 0ztzons, fo} there bee as 
many 
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"The Sadadits Secrets, "| 
manp ÞP921iz0ns as there be lencible differences of viſtance,and there bee as: 

many MWeridians as there be ſencible differences of diſtance, ſothat the dif 
ference be not vponthe points Nozth oz South, but this coppex Deridian 
annexed to the Globe,is to be applyed to all differences and diſtances whatlo. 
euer,as amply as tfthe number were mifinite. 

Whatis the yſe of the Meridian? IF 

Tz De vle of the Deridian is to know the higheſt aſcending ofthe Sunne, il 

oone oz Starres from the Yozizon, foz when they bee vpon the 
Perivian then are they farthelf from the Dozizon, and then is the moſt cons + 

tenicut time to take the altitude of the Stnne 0} Dtatres, thereby to finde o 

the }Poles clettation. 1 | 
By the Deridian of your Glove ts knowne the laticuve and longitude of 
any place vponthe Globe contained,foz if you bzing; any place vnder the 


ridian,the degrees ofthe Meridian dolhew the latitude of the ſame, andt that W } 


vegree ofthe Equatoz which the Weridian doth croſle ts the longitude,Fc.. 
What is the Horizon? : 


m1he Yoz130n is a great circle deniving the heauens into 2.equall partes 1 
the one yalfe being aboue the Yozizon is alwaies in ſight,'the other Bu | 
halfe t is not ſcene being vnder the YYoztzon, and tchercfoze ts called the ftnito2 il ; 
o2 lymit ofour ſight, fo2 where the heaucns and feas ſeeme to topne toge- i; 
ther,that. 1s the Yozizon: the Youtzon ts not fired inthe iirmament, and yet, a 
ts a fired circle conſtant tohis p2oper latitude, but becauſe mm the Globe'one 
av the ſame Pozizon may perfourme whatſoeuer is reqairey to all eleuatte 
-ons,the Yo21zonts lo artificially annexev to the Globe,that by the motion of 
the Beridian,in the ſame there faulteth nothing in his vſe : and the Yozt- 
z30n is in all reſpects diſtinguiſhed, as tsthe [ca Compaſſe. There are two 
kindes of Dozizons, a right Yozizon, anv an oblique Y3oyizon: when the 
Poles are in the Yozizon, then iz it a:right Yoon, foy then the Tquacox 
doth cut the Yozt3on to right augles, making a right Sphere and a right 
1oztzon, an obliquc Dotzon'is Where either of the JIoles are eltuatery + 
aboue the lame, fo2 then the Tquatoz voth cut the Wo1tzon to vnlike angles, 
making an oblique Sphere,auv an oblique 2202:36n,and although the Hoyte 
3911s be dtners anv many tnnumber, foz every [encible vifference of diſtance 
hath his p2oper Yo2tizon, vet is the Yo21z9n of the Globs ſo. conttenientl}» 
annexed thereunts,as that, by the nivuing of the Deridian in the: Poztzon, 
and by the Globes motion in the Perivian, both the Dozizohn, anv Wetivian 


are to be applyed as oper to all places whatſoener ; and note that the vtace 
om you 6,40 alwaiey the center ofthe plaine luperficial] Hoplon, 
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_ Whatis the vie of the Horizon? 


"he boizont is the bexcinning of allaltituve, fo? whatſoenert tis ;abons the 
a ha{iha ſaid (0 Haug altitude moze oz leſſe,andby the ozizon fuch 
A All KuveS 
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TheSeamans Secrets. 
Altituves are &ltten with helpe of the croſſe ſtaffe,fo2 placing the croſle ſfaffe 
at pditr epe,ifby the one end of the tranſterſary you ſee the Dozy3an,and by 
the other end/at the (ame inſtant)you ſee the body obſerued, then doth the 
tranſuerlary ſhew vpon the ſtaffe the altitude deſired, by the Þo2izon the na- 
uicable courles from place to-place are likewiſe knowne, as alſo the guantts 
tie ofthe riſing and ſetting ofthe Sunne,moone nd Starres : whereby ts 
knowne the lenxth of the dates andnichts tn all clinats and at all ſcaſons; 
by the Dozy30n is knowne vpon what degree of Azumuth,the Sun, Baone 
02 Starres are,when they may be ſecne, tn what partofthe Heauen ſoeuer, 
whereby the variation of the Compaſſe is fouud, and the Poles altitude 
may at all ſeaſons be giuen. 
Are theſe all the circles appertainingto the Globe? 

Tam are other Circles which are fired and doe pzopexlp apvertaine ts 
euery perticuler Yoz1zon,as Azumuths, Almicantays, the Artick, and 
Antartick circles. 


Whatarecircles of Azumuth? 

| (ates of Azitmnths,oz verticall circles,are quarters of great circles, 
Aconrurring together inthe 5enith,as the Meridians do in che Pole, any 
areertended fromthe Zenith to euery degree of the Ho2izon,4c, Aud be- 

ule thep cannot be conuentently deſcribes vpon.the Globe to bee applped 
©o all Hozizons,thercfoze vpon the Peridianof the Glove there is apeece of 
copper artificially placed,to be remoued to any degree of the Derivian at 
pleaſure,which peece of copper repzeſenteth the zenith, and muff alwaies be 


' placed ſo many degrees from the Equatoz,as the Pole is eleuated from the 


Hoztzon 3 and vnto this zenith there is tovned a quarter of a great ctrcle cal- 
ten Quarta altitudo, the ende whereof doth continually touch the Ho2yzon, 
anv 1s (0 topnedto the zenich,as that it may be moned rottad vpon the ozt- 
30n,and to eucry parte thereof at pour pleaſure : this Quarta altitudo is de- 
uided into 90 deccrees,being the diſtinctionof all altictude,and. begginneth the 
accompt from rhe 1ozizon, whichts the beginning of altitude, and conclu- 
deth 90, degrees tn the zenith,being the end and extreme lymite of all als 
Fitude. 


k VL 
Whatare Almicantaps? 


A Lmicantags 02 circles of altitude,arc parallel circles fo the Dozizon,anv 
> Yare deſcribed vpon the 3enith,as the perailells tothe equato?, are veſcris 
bed vpon the Poles,of which circies there are 90. anſwerable tothe viſtincs 
tions of the Quarta altitudo,which are the degrees contained: betwcene the 
Doztzonand zenith, theſe circles canaot be deſcribed vyon the Globe, to be 
applyed fo eucrpPoyizon,but they are dilkinguiſhed bp the circular motion 
of the Quarta altituvo,fox if J] deſire to ſee the almicaritar circle of 10. de- 


he zenith 
degree: 
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geees,by moting the Quarta altitudoroynd about the Hozizon, r 
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decree of their quarter circle,voth ſhew the Almicanter deſired, in what eles 
uattou loeuer, 


What is the yſe of theſe two Curcles? 


TE quartaaltitudo perfourmeth the vle of both, by the quart@Altitups 
and Yo2izon the cottrſes from place to place are known acco2ding to the 
true hozizontall poſition, as hereafter ſhall plainely appeere: it allo theweth 
the degccce of Azumuth,and obſerned altitude of anp ccleſttall body, tn what 
latitude ſoeuer ; bythe Quarta altituvo and Hozizon, yott may deſcribea 
peradorall Tompalle vyon the Globe, the Poles length i is at all times ther« 
by to be knowne,and the variation of the Compaſle is therebp likewiſe gi 
uen,as hercafter in the pjactile pott ſhall be taught. 
Whatare the Artickand Anfartick cirdes? 
Þ ac Do02i3on hath his p2oper Artick o2 Antartick circle, thoſe Pozizons 
that haue the Pole Artick elenated aboue then, haue their pzoper Ars 
tick circle, and thole that hane the South pole elenated, haue their poper 
Antartick circle,the guantitre of which circle is accozdingto the Poles eles 
uation, fo2 if the Pole be much elevated,thents the Artick circle great, fox 
the Poles alticude 1s che ſemidiamiter ofthis circle,ifthe Pole be in the 3e* 
rith,thenhaife the Deauens 1s the Artick circie« 
What is the vſe of this circie? 

[F the Sunn?, Moone, nt avyStarres be within this circle, thep are ne* 

Uer Cariguy V2Ber the Do? Zo during thettme of their above therin, wher 
vpon it commeth to palle that ſuch as trauaile farre towards the Nozth,haue 
the Duane in continualil viewe,and thoſe that inhabite vnder the Pole(if any 
fo doe)the Sunne ts in continuall ſight fo2 ſixe moneths together, becauſe 
the ſire Sepcentrionall ſignes are within their Artick circle, the Tquatop 
bcing in the Hopizon, ac. 

There fs another (mall circle, which is called Ciclus Lojarius,02 the 
Lower circle,ts be annered to the Peridian of the Globe, foz the perfection 
of his vie, thts circle mult bevermved into 24.equail partes od) howers, and 
thoſe axaine into ({uch partes as you pleale fo? the better viſtinction of time? 
this circle mult be faftency to the mertvian, ſo that the howers 1 2.muſt ſfand 
directly vpon the cdge of the 11:ridian, andthe Yole mult bee the center of 
this circie,vpon which jI2te there muik be faſtened an Yudex tomoue P2OPoFy 
Lionably, as the [phere[vpon any occaſion) ſhalbe moned. 

There ts alſo an halle circle, called the Ctrcle of poſtcion, which fith if 
ſeruech cono great purpoſe fox 42anigation F heere omit, and thus 1s the 
Otobe "ly finiſhcd fo2 the perfecttonof this vſe. 

What arethe Poles ofthe worlde? 


Ti are two Poles Mthe Noztl oo 02 attick Pole,anvthe South 0} alt 
tartick Poewhch Poles are £ arable p2ickes fixed inthe firma« 
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_ nent, wherupon the ſphere ts moued by vertue of the firſt motter,and are the 
limits of the Arts ofthe wozlde, as alſo the extreme terme 02 band of all de* 


j clination, being 90.degeees from all partes of the Equatoz. 
þ _By thexailing ofthe Pole from the Yoyizon, is knowne the perallell 01 
0 Lititude ofour being,it alſo-tuzth the quantitie ofthe Artick circle,and m_ 


| obliquitie of the ſpherc. 

þ What 1s the axis of the worlde? 

1 "T've Aris of the wozlde is artht line paſſing by the center of the ſphere, 
19 - and limited in the circumference, about the which the Sphere moneth, 
any is therefoze cailed the dris ofthe Sphere,and as all lines comenſuras 
ble are Itmited betweene two pointes 02 picks, lo ts the Arts ofthe wozlde, 


. 
"d and thoſe twolimiting p2icks are called the Poles of the wozlde, 
+ | | What are the Poles of the Zodiac? 
'' 


YDe zodiac hath likewiſe two Poles, Arcick and Antartick, being two 
IL pickes fired-in the firmamcut, limittng the Arisofthe ;odtac,and are 
'5Þ diſtant from the Poles of the wozld 23, decrrees,28. minutes, which Joles 
ii by the motion ot'the ſphere doe deſcribe the Polar circles, perfourming 
198 their motion about the Poles ofthe wozlve ineuery 24.howers, by vertue 
of che tirlt mouer,vpon thele poles the Ecliptick and zodtac is deſcribed : alſo 
aquarter of a great circle graduated into 90 degrees, being faſfened to et- 
[4 Cher of thele Poles and bzought to the center ofanp Star, ſheweth by that 
'\;vhseys mraduation the latitude of the lame Starre, and yetire the quarter circle 
$1 coucheth the Ccliptick,that is likewiſe his longituve, alſo the 7. Plancts do 
perfourme their naturall reuolutions vpon theſe Poles, whoſe motion is 
from the CUelt towards the Eaſt, cottrary co the motion of the firſt motter. 
| Whatis the Axis of the Zodiac, 


T Pears of the 39dtac,is a right line palling by the center of the ſphere, 
and limited tn the circumference , whole limiting pointes are the 


Polevet the 30dtac, and this Aris'is moued with the Syhere as are his 


Whatare the Poles of the ls 

Jiver are two Poles of the Yozizon, which are the limits of hts per- 
pendicular dimetient,beingequidiſfant 90.degrees from all parts of the 
Wozizon,and are the extreme limits of all altitude *hat Wole which ts tn the 

vpper Yemiſphere ts called the zenich,and his oppoſite pale is called Nas 

— Dir,they are extended © the firmament but not fired in 1, fo2 they mote nes 
141% ter,but remaine alwaies ſable to Sew v2oper Dozizon, which could not be 
| if they were fired in the firmamene. for then thould thep he moned with the 
ftirmament as therelt ar?,by the helpe of theſePoles is found the Azumu't 
and Almicanter ofany.celeffiall body, fo2 a quarder circle detided into go. 


degrees,and fired tothezeaith az ts che Quarta alticudo,beingmoued to a- 
2.160 | hed. RY 
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The Seamans Secrets. 
ny celeſfiall bovy,doth by thoſe degrees (ew the almicanter 0? ale1ttive ot 
the Came bodye from the Pozizon, and*that parte of the Yo2izen which the 
quarter circle teacheth, is the azumuth of the ſame body,awwates p2culdey 
that the zenith ſtand auſwerable tathe Poles clevation, that is,1v may ve- 
grees from the Equato2,as the Pole is frem the 021360, | 
A 
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How many Zones are there? | 


JI" are 5, zones, 2. temperate zones, 2. frozen zones, and one btir- 
4 ning one,the burning 5one lycth between the two Tropicks, whole la 
| kifude ts 46.degrees, 56.minutes, Which zone by attucient Geographiers is 
repoxedto be nothabitable,by reaſon of the great heat which there they ſup 
poled tobe,thzouch the perpendicularitie of the Sunne beames, whole per- 
petuall motion is within the (aide zone, but we ftnde in our fratets, contra- 
ry to their repozte,that it is not onely habitable, but very populous, contays 
ning many famous aud mightie nattons, and yeeldeth in teat plentye the 
molt pureſt thinges that by natures beneltts the earth map procreate: twice 
I hane layled thwugh this zone,which gon in no lozte to bee offenciue, 
; v5 _ by 
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I he Seamans Secrets, 
Sit rather comfoztable vutonature,the extremetie ofwhoſe heate is not fits 


9.0t the clecke in the mozning, vnto 3, in the afternoone, the reſt of the day 


andnight is malt plealtnx and velightfull : therefoze they did naturewzong 
ia their raſh reporte. 


Of he frezen Zones, 

TY fro;enzones are contained within the polar circles,the Artick frozen 

zone within the Artick polar circle, and the autarttck frozen zone withs 
in the Antarcick Polar circle,which are alſo revoztev not to be habitable,by 
reaſon ofthe great extremetie of colde,ſuppoſcd to be in thole parts,becaule 
Ot the Sunnes farre diſtance from thoſe zones . but in theſe our dayes we 
finde by cxperience,that the auncient Geographicrs had not che due conlide- 
ration of the nature of theſe zones, fo) thiee times I] have beene within the 
Artick frozen zone, where F haue found the aire very temperate,yea and mas 
ny times tn calme wether meruailous hot : J] haue felt the Suane beames 
of as fozcible action within the frozen zone in calmes neere vnto the ſhoze, as 
FI haue at any time found within the burning zone . this zone 1s alſo inhabte 
ted with people? of good ature, ſhape,and tractable conditions, with whome 
T hate conterlſed and not found them rudly barverous,as J haue found the 
Taniballs which are in the (fraights of Magilane,and Southerne partes of 
America : Ji the frozen zone J diſcouexed a coaſt which Jinamed delolatis 
03 at the firlk viewe.thereof,ſuppoling wk by theloathſome ſhape to be wafte 
and deſolate, but when J| came to an Ancker within the harbours thereof,the 
people pteſently caine vnto me without feare,offering ſuch pooze thinges as 
they had toerchange fo; ironnailes and ſuch like : but the Tanibals of Ame- 
rica flpe the p2clence of men,ſhewing themſelues in nothing to differ from 
butte beaſtes : thus by experience it is moſt manifeſt chat thole 5enes which 
hane beene eſteemed deſolate and waſte, are habitable, tnhabited and fruits 
full. Ffany man be perſwaded to the contrary of this truth, he ſhall doe hun 
ſelfe wong in hauing (o baſe an imagination of the excellency of Gods cre- 
atton,as to thinke that God creating the wozlve fox mans vle,and the ſame 
being deuided but into 5-partes, 3.0f thoſe partes ſhould bee to no purpole: 
but & let this ſaying thereſoze ofthe P2ophet Eſaias be pour fuilſatilfaction, 
to confirme that which by experience I hate trueſy ſpoken : For thus ſaith 
the Lord that created heauen, God himſelfe that framed the earth and made 
it, hce that preparedit,hee created it not in vaineghee framed it to be inhabi« 
zed,cc, Efai45,l 8, 


Of the temperate zones. 
Petemperate Arcick zone is included betweene the tropick of > any 
the Artick Polar circle, whole latitude op bzedth is 42.degrees, 2.mt- 
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The Seamans Secrets. | 
untes, within the which we haue our habitation. 

Whe temperate Antattick zone is limited by the tropick of vy and the Aq- 
fartick Polar circle, andhath bzeadth oz latituve 42,decrees,2, minutes, 
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What isa Climate? 

A Tm is the ſpace oz difference vpon the vpper face of the earth, it 
cluded betweene two perallells, whercin the day is ſenſibly lengthened: 

02 ſhoztned halfe an hower,fo2 as pou trauatile from the Tquatoz toward the 

Artick Pole,the Sunne hauing 32ozth declination,the dates doe grow lone 

ger and longer,vntill at laſt che Sunne not ſctting vnder the Pozizon, you 

allhaue continuall day, and euery ſpace o2 diſfance that altereth the day 

balfe on hower,is called a Climate : theſe Climares take their names from 

fuch famous places as are within the [atde Tltmates, of which there are 9.ag 

by their diſfinctions may appeare, | 

1, Thefirfſt paſſing thzough Meroe, beginneth in the latitude of 1 2.de. 

45,m. and endeth in 20.1,30.m,whole bzedthis 7.d. 45-1. 

2, Thelecond paſſing thzough Syene, begtuneth. in ce tatitude of 20. ve; 

30.m, and endeth in 27.0. 30.m,whoſe biedthis 7. d. 

3- Thethiropaſſing thzough Alexandria,beginacth in the la,of 27.0,30.m 
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4115 endeth tit; ; 3.0.40.m. whoſe b2edth is 6,0,10,m. 
4+ The fourth paſſing by Rhodes, bectinneth in the [a,of 23 9,40-M, and 
endeth in 3 9,d.whole b2edth ts 5.d, 20,t. 

5. Thefifth pailing by Rome, beginneth inthe la.of 39.d awd endech in 
4 3.d.30,m. whole byedth ts 4.0. ;0,nt, 

G6. @Theſlirt palling by Boriſthines,beginneth in 43.v,30.m.and endeth in 
470.1 5.m.whole btedthts 3.0.45... 

7. The (euenth palling by the Rhiphaan mountains, begtinneth in 47,0. 
I 5,1,an endeth in 50.d. 20,m.whole b2edth ts 3.0.5.n, 

3, Theetght paſling by Meotis oz London, beginnech in50.9.20.M. ans 
endeth in 53.d.10,11, whole bzedthis 2.d.50,m. 

9. The! ninthvaſſing by Deamarke,takethhis beginning in the latitude of 
| F3-D, 10,M1,and endeth in the latitude of 5 5.0. 30.m, andhath in byedth 2.0; 

OM, 

If yon deſtre to know how many leagues everpClunate-ts inbyedth, als 
low fo2 euery degree20 leagues,02 60.miles,and {oz every minute ample, 
{01s the dilkance giuen, 

Thushane J manifeſtedvnto you all the dinilions and perficulriie of 


the Spheres diſfinction, 
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Whatis the yſc of the Globe? 
evle of the Globe is of ſo great eaſe, certaintie and pleaſure, ag 
that the commendations thereof cannod ſufficiently be expzeſſed, fox 
of all inffruments it is the moſt rare and excellent, whoſe concluſions are 
infallible,gtuing the true line,angle,andcircular motion of any Coſe o2 
erauers that map in Navigation happen, whereby the longicude and latts 
cude is molt pzectſely knowne,and the cercainty of diſtance very plainelye 
manifefted,accozding to the true nature thereof; it giucth the variation of 
the Compalle,and the howze o2 time ofthe day ac all ſeaſons, and tnall pla« 
ces, And by the Globe the Poleshetght may at all infkants and vpon euery 
point 02 azuinuth,ofthe Poz13on,by the Sunnes altitude taken,be molt pyee 
ciſely knowne,bythe certainty ofwhoſe excellent vſe,the (kilfull Jtlot ſhall 


receiue great content in his pleaſing pzactiſe gubernautick. 
How arediſtances meaſured vpon the Globe? 


VV Ps there are 2 places alligned the diſtance, betweene which pot 
deſire toknow, with apaire of circular compalles yort mulk voe is 
in this lot : ſet one foote of the Tompaſles vpenone of the places, and the 
other foote vpon the other place,the Compaſſes ſoffretched fozth bzing vns 
tothe Equatoz,and as many degrees as map bee contained betweene thoſe 
two points ofthe Compaſle, allowing 20. leages fo2 every degree F8 the 
diſtance deſired : 02 if the places be of ſuch diſkance,as that pou cannot with 
your Compaſſes reach them, then take with the Compaſſes 5.degrees of 
the Equatoz, which ts 100.leages, 0? 10, degrees fo2 200.leages, and ſo 
meaſure how often the diſfance 1s contained betweene the ſaide places, if a« 
ny parte of a degree doth rematne,fo2 halfe a degree allow 104leages, fo2 a 
quarter 5.leages,c. but if pou deſire a molt exquiſite pzeciſenes m meaſu- 
rarc tothe minute,ſecond and third,then doe thus, When yotir Compaſſes 
doth fal vpon any parteof a degree,note the diſtance between the end of tha£ 
degree and the point of the Compaſles, then with a paire of connenient comes 
paſſes take the diſtance,then meaſure the lame 60.times vpon the Equato?, 
(beginning at ſome certaine place)then conſider how many degrees are cons 
tained within the meaſure,and allow every decree tobe a minute o2 myle,ſo 
are the leages and miles knowne, tif any peratiettof a decree remaine vpon 
this meaſure ofminuts,do as at the firſt, meaſuring the fame 60, times vpon 
the Equato),the decrees compehended within p meaſure,are ſeconds:ifany 
parcell ofa degree rematne vpon theſe ſeconds,do as in the firſt, and the des 
grees contamed in this meaſure arc thirds, and fo peu may pwoceed inlinttly. 
How may the Globe be rectified anſwerable to the true poſition of the 


heauens for any place,Cittie,or promontery? 


He place being knowne fo} the which you would rectifie the Globe, voe 
L thus ;bung the Place bnder the PO, there conſider the ati 
lude 
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The Seamans Secrets. 
Luve thereof: and as many degrees as that place is from the Equato?, ſo 


- many degrees you mult eleuate the Pole from the Dozizon, then bying the 


zenith directly ouer the (ame place,and ſo is your Globe rectified foz the eres 


cution of anp pzactiſe : and without this ozdering of the Globe, there is no 
concluſion to be executed by the ſame. 


How 1s thc longitndeand laticude of places known 
We” by the Globe? 
D turning the Globe within the Beridtan, you mult bzing the Pos 
montery, Bay, Varbozow, Cittie, o2 other place, (whoſe latitude anv 
longitude pou leeke) p2eciſely vnpder the Deridian, there holding; the Globe 
ſtedy;the decree of the Meridian that is directly over the ſaid place,ſheweth 
the latitude thereof, aud that decree of the Equinoctiall which ts directly vns 


by 


der the Þeridian,is the longitude of the ſame place. 
How is the Corſe found berweene place and place? 
eQo places beeingalligned, the Cozſe betweene which pou vefire to 
A know, firlt ſcek the (atitude ofone of theſe places,and rectifie the Globe 
an[werable vntg the ſame,as befoze is taught, then bzing that place directly 
vnver the Meridian and Zenith,if bothplaces be vnder your Deridian, they 
then lye Nozth and South, if no, then bzing the Quarta altitudo to the os 
ther place,and note vpon what parte of the Do2izon the endof the ſame tou? 
cheth,fo2 that is the pzeciſe DozizontallCogle betweene the laid places, but 
this you mult conlider,that the Doztzontall Conſe is not the nauigable cozle, 
vnles the places be of (mal diſfance,fo2 if any place bare Noztheaſt from me, 
02 Caſt from me,o2 vpon any other point, 202th oz South excepted, and be 
diſkant 500.leages, if Jſaple vpon the Pozizontall Cozle,F ſhallneuer 8- 
rite vnto the ſame place. 
How then ſhall the Pylote faile by the Globe? if the 
matter be ſo doubtfull? 


TY Ckilfull Pplote that vſeth this excellent inſtrument, booth firfi conſt» 
der the place from whence he ſhapeth his cole, and rectifieth the Globe 
anſwerable to the ſame, then bzinging the place direccly vnder the Peridian 
and Zenith,there holding the Globe ſtedie,bzingeth the Quarta altitudo to 
the place fo2 which he is bound,the end whereof ſheweth vpon the Y621zon the 
trite Dodi3ontall Tozſe,vpon which Cozſe he ſaplcth 20.09 30. leaces, and 
there maketh a note oz pzick by the edge of his Quarta altituvo, accowing 


£o the true diſkance pzoued by Copſe, reconing an altitude as in the vſe of a 


Thart: then hee buingeth that p2ick oz note vnder the Meridian,aud there 
conſidereth the true latitude of his being;he then rectifieth the Globe anſwes 


able to the ſame pyick,and keeping the ſame vnder the Zenith, vooth againe 


turne the Quarta altitudoto the place fo2 which he is bound, the end wherof 
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he maketh a note o2p2ick as befoze. and thus poſecuting his Coyſe, ſhall as 
'rtue vntohts veltred place : but in this pactile he ſhall plainely pzoue that his 
4 Dozizontall Cozſe will difker greatly, and that by his ſayling inthis lo2te, 
| he ſhall by his notes and pyicks deſcribe the true nauigable and neereſt Cops 
E- ſes betweene the (aid places : Thelike methode is to bee obſerned vpon anp 
trauers o2 fo2ced courſe whatloeuer : and therefoze the Pylote muſt take 
care,that although the winde be neuer lo fauourable, yethee mult not p2oſee i 
cute any Yozizontall Tozle(Aozthand South only excepted.) 
Therefote I ſay,the Pplote muſk take (peciall care to conſider the dis 
| ſfance of places, whether the Do2izontall Tozle will leave him betweene the 
ſaide places: fo2 ifplaces be moze then 45.degrees aſunder, the ozizoncall 
Cozſe isnot the meane to finde thoſe places, vnleſſe they lve Mozth # South: 
fo: the Dozizontall courſe betweene any 2.places,is aportion of a great cir* 
cle, which being of large diftance,mult be perfourmed by creat circle naut- 
/ ration,and not by [ozizontall Cozſes: for the collection of many Yoztzop* . BJ 
tall Cozles being knit together,voe pertozme a peradoxall motion, altoge« * 
ther differing from a great circle, asfoz an erample : being at Cape verde, = 
there is aplace diſfant from me 80.degrees,vpon the point Nozthweſt, vnts un [ 
which place Il deſire to ſayle, J] therefoze bzing Cape verde vnder the Meri- 1 
dian of my Globe , there conlidering the latitude of the Cape, J| rayſe the "= 
Pole anſwerable co the ſame,andplace theZenith direcclye otter the Cape, os 
then turning cheQuarta altitudo to the point Nozthweſt vpon the Yoztzon, 
all ſuchplaces as the ſaide Quarta altituyo then toucheth, doe beare due F 
No2thweſt from me : now pyolecuting this Cozſe by the direction df mp 1 
Compaſlſe,the firſt day Ji ſaple 20 leages, therefoze J make a marke-by the 
edce ofthe Quarta altitudo, 20.leages from the Zenith, then bzingcing tha6 
marke vnder the Meridian, I! rectifie the Globe an\werable to the latitude 
thereof, the nexc day I! ſaple other 20.leages vponthe ſame point,and make 
amarke as ac the firif, J\ bzing that marke likewiſe vnder the Meridian, 
and rectifie the Globe as befo2e,and by this inethode p2oſecuting the Toſe 
INCL, J (Hall deſcribe a peradoxall lyne,which will leade me to che 3Nozth 
of the place vato which IJ! would [aple, the farther the dilkance, the greater 
the difference : by this 92der pou may delcrive peradoxall lynes,vpon all the 
points of the Tompaſle, but this ts to be regarded,that your diffirences be -as 
(mall as pot map,and that none of them exceed 20.leags; for'by the (hnalleſt 
dilkinctions,is perfoitrmed c he greatelt certaintie. And by the veſcription/of 
theſe lynes,you may very manifefiy vnderſfand the differences of Poizons 
tall peradorall and great circle j2ailgation. = 
Aud this may ſuffiſe foz the ſaylingvſe of the Globe,conuenient fozthe leas 
mans purpole, TRL 6 b2s ET RO YT TT RR 
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What is great Circle navigation? 
'E\ Arc natticcation is the cheefett of all the 3. kindes of ſapling,in 
whom all the other are contained, and by them this kinde of ſayling is 
perfourmed,continuing a Coxſebythe hotteſt diſtance betweene places,not 
limited to any one Cozſe,either hoztzontall oz peradoxall, but by it thoſe coz- 
. Ces are o2dered to the full perfection of this rare pzactile,whoſe benefites in 
long voyages are to great purpoſe, ozvcring and diſpoſing all hozizontall 
frauerles to a perfect concluſion : fo2 there are many changes ofhozizontall 
and peradoxall Cozſes inthe exccution of this p2actiſe,(o that vpon the ſhif- 
ting of a winde, when that it may (eeme that pou are fozced to an inconuente 
ent Coe by the ſkill of great Circle ſayling, that Cozſe ſhall be found the 
Hoycelt and onelyp2oper motion to perfourme your voyage. And alſo when 
watth fauourable windes the Pylote ſhall ſhape a Cozſe by his Chart oz 
Compalle peravoxall,as the beſt meane to attaine his pozte,he ſhall by this 
kite of ſayling finde a better and ſhozter Cozſe,and by ſufficient demons 
fration p2oue the ſame,lo that without this knowledge I ſee not how Coz 
les may be o2vered to their belt aduantage : therefoze fith by it the perfectis 
on ofſayling is largely vnderſtoode,and the errozs likewiſe moſt ſubſtancts 
ally controled,it may of right challenge the cheefelt place among the p2ac* 
tiles Gubernautick, The perticularities whereof if F ſhould by an overly 
methode labour toexp2eſſe,ic would be a diſcourſe oner large fo2 this place, 
and as I] thinke troubleſome if the pzemiſſes be not well vnderffoove : thers 
foze I] will nowouerpaſſe ic, vntill a time moze conuenient and of better 
lealure. © 
a Of pqradoxall Nauigation, 
JEravoxall Nauigation,demonſtrateth the true motion of the Ship vs 
L.- pon any Cole aſſteened,in his true nature bylongitude, latitude and 
dilkance,ciuing the full lymit oz deternunation of the ſame,by which mott- 
on lines are deſcribed neither circular no2 fraight, but concurued 02 wins 
ding; lypnes,and are therefoze called peradoxall, becauſe it ts beyond opinton 
that ſuch Iynes ſhould be deſcribed by plaine hozizoncall motion: fo} the full 
perfection of which pzactiſe J purpoſe(if God permit)to publiſh a peradoxal 
Thart with all conuenient ſpeede,and fo will diſcouer by the ſame at large, 
allthe-piacciſes of peradorall and great Circle nauigation, fo2 vpon the pers 
adoxall Chart it will beſt ſerue the Sea-mans purpoſe,being an infkrument 
poztable,of eaſie ſtowage and ſmall ptactiſe, perfourming the pzactiſes of 
MNanigatton aslargely and as benelictally as the.Gobe in all reſpects: and 
all thele pzacciſes of ſayling befoze mentioned , map in a generall name be 
aptly called Nauigation Geometricall,becaule it wholp conliſteth of Geo» 
Metricall demonſtratine concluſions. Ws = 
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But there is another knowledce of Nauigation, which ſo farre excellcth 
all that is befo2e [poken, o2 that hath hitherto beene vulgarly p2 actiſed, as 
the ſubſtance his ſhadowe,o} as the light ſurpaſſeth the thick obſcureddarkes 
nes : andthis {weete (kill of layling may well be called Nauigation arith- 
maticall,becaule it wholy conlitcth of Calculations, conwzehended within 
the lymit ofnumbers.deſtinguiſhing Tozſes not only vpon the points of the FT 
Compalle,but vpon euery degree ofthe Yo2izon, and giueth the diſtance of | 
any trauers foz the perticular cleuation of minutes, yea,and leſſe partes aſ* | 
ſure your (elfe : it giueth longitudes and latitudes to the minute ſccond and v0 
third 3 tn lo great certaintic,as that by no other meanes the like can be per- 
fourmed : it teacheththe nature of Angles and Triangles, aſwell Spheri- 
call as plaine ſuperficiall and ſolive Comenſurations, the effect of Ipnes 
ftratcht, circular, and peradoxall, the quantities and pzopottions of peral* 
lells,the nature of Iozizons, with cuery perticular diſtinction of anp alteras 
tion whatſocuer,that map in Nauigatton be required, to a moſt wonderfull 
mMecile certainty : fo2 there can nothing be required, that by this heauenly 
bermonye of numbers ſhall not bee moſt copioullye manifeſted to the Seas 
mans admiration and great coutent : the ozderlye p)actiſe whereof to the 
beſt of my poote capacitie J purpoſe to make knowne,if J may perceiue my 
paines already taken,to be received in good parte,which J difkrulk not but 
all honeſk minded Seamen, and Pylots of reputation wil cratefully ems 
b)ace,onely in regardeof my friendly good will cowards them, fox it is not 


in _ of my paines,but of mp loue, that J would receiue fauourable curs 


" 
- 
£ _ 


How may the Poles height beknowne by the Globe? 


"TR" are ditters wates to finde the Poles height by the Globe, aſwekt 
from the Beridian as vpon the lame, but ith befoze J haue (ufficientlp 
fancht how by the Sunnes MDeridian altitude, the Poles height may bee 
found, J will therefoze in this place ſpeake no further thereof, but fox the os 
ther kindes it map be knowne as followeth. | 
How by theSunnes riſing or ſetting,the Poles heighe 
may be knowne. wy 
B® pour Compaſle of vartation,o2 ſome macueticall inſtrument, obleru 
at the ſunne riſing, vpon what degree ofthe Yoztzon the center coucheth, 
acco2ding to the true hozizontall poſition of the Daxnet, all variation dulye 
conſidered,that being knowne,ſearche in the tables ofthe Ephimerides, foz 
the Sunnes place inthe Ecliptick, at the time of pour obſeruation, then 
b)ing that place o2 degreeof the Ecliptick wherein youfinde the Sunne to 
be,to the Hozizon,and mouethat Meridian of the Globe as occaſton requis 
reth,vntill that obſerued degree ofthe Po2izon and the Sunnes place m the- 
Ccliptick doe iuftly touch together, for then is the Pole in his due Eleuas 
K 3 tivn, 
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The Seamans Secrets, 


cion,as by theincerſectton of the Doztzon and Derivian may appeare, in like 


Dos yout may finde the jIoles altitude, by any knowne fixed Dtarre tn the 
0O2Mz0Nn, 
AY To finde the poles height by the Sunne, vpon any point 
of the Compaſle, 

B? the Compalle of variation, rectified to the true hoztzontall poſition, 

obſerie the Sunne vncill he come to any point thereof at your pleaſure, 
and at the ſame inſkant take the [unnes height from the Yo2tzon,then buirig 
the Quarta altitudo to that point of the Compalle vpon the Yo21izon of the 
Globe where you obſerued the Dunne to be,there holding the Quarta altt* 
tudo ſtedye, moue the Glabe vntill vou b2ing the degree of che Ecliptitk 
(wherein the Sunne is at the time of your obſeruatton) vnto the edge ofthe 
MQuartaaltitudo,if it fall vpon that degree of altitude as was the Sttnes 
oblerned Height,then doth the Pole ſfand to his true Elenatton, but if it a- 
cree not,you mult elcuate o2 dep2eſle the Pole as occalton requireth, rectt- 
fying the Zenith anſwerable thereunto, Aud againe make triall as at che 
firſk, bzingcing the place ofthe Sunne to the Quarta altitudo,and ſetting the 
ſame vpon the oblerted point ofthe Compaſſe,vncill it agree in all reſpects 
with pour obſeruatton, and then the Meridtan ſheweth in hts imterlection 
with the Dozizon,che Eleuation of the Pole from the Yozizon. 


Tofinde the Poles height by any giuen Azumuth by the Sunne 
being aboue the Horizon. 

B® your manneticall inſtrument,o2 Compas of vartationobſerue the aztt- 
muth of the Sunne at any time inthe fozenoone,o2 afternoone, the nees 

rer the Sun is to the 102 i3on,the better ſhalbe your obleruation, and at the 
ſame inſkant take the heinht of y Sun from the Pozizon, keep thele 2.nums 
bers tnmemozy,and note that the Azumuth be oblerued acco2ving tothe true 
poſition ofthe Yozizon,by hauing good regarde to the variation of p compas, 
thenbyuna the Quarta altituds ts theplace of the Sun inthe Ccliptick,and 
ſet that degree of the Sunnes place in the Ecliptick vpon the obſerued des 

cree of altitude by the graduation of the Quarta altitudo, and if the env 
thereof at the ſame inſtant doe fall right vpon the obſerned degree of Azu- 

mith,then i3 the Pole in his due Elcuation : if not, thenraile o2 lay the 
Pole as occaſton requireth,alwaies regarding that you place the Zenith an- 

ſwerable to the Poles altitude,and then againe bzing the Sunnes place fo 

his altitude vpon the Quarta altituvo, and looke againe whether the end 

thereofdoe touch the obſerued decree of Azumuth vpon the oy13on, if not, 

you mult y2oſccurce this ozder,vntill at one inffant the place of the Sunne 

be vyon hits true almicanter,by the edge of the Quarta altituvo, and that the 


endoſthe quarta altituvo doe allo couch the obleruied degree of Azumuth 
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'The Seamans Secrets. 
vpon the Dozizon,fo2 thenis the Pole in hiz true eleuation,as by the Meridi- 
8n and Yozizon will appeare, 


To finde the Poles height by the Sunne, by any two giuen azumuths 
and altitudes,not regarding the true horizontal 
poſition or nedles variations, 


Ecauſe there may great erro2zs be committed in the fozmer obſernations 

vnlelle the Compaſle be perfectly well rectified, ſo as it may relpect the 
erue partes 02 diſkinctions ofthe Yo14izon, it is not amifle to enfozme you 
how without recarvde of vartation,the Poles height may be found, 
Therefoze by your Pagnettcall tnffkrument oz Compaſle of variation obs 
ſerue the Sunnes azumuth, without recardeof the true hozizourcall poſits 
on,and at the ſame inſtant obſerue alſo his altitude from the Dozizon, keepe 
thoſe two numbers tn memozy.then after the Sunne hath moued a point oz 
two points of the Zompalle mote 02 lelle at your dilcretion,obſerue again his 
azumuth and altitude as at the firſt,then conlider the arke of the Yozizon 
thouch which the Sunne hath moued betweene theſe twoobſeruations, fox 


by the 2.obſernations of the Sunnes altitude, and by the degrees of Azi- 


muth thzxough which the Sunne hath moued, the Poles height ts thus 
knowne : Firlt ſet the Globe to the eletationof the place wherein you are 
as neere as you can gelle,and bzingthe Zenith to the like latitude from the 
Equatoz,as the Poles eleuation is from the Yoztizon,then bying the Quars 
ta altitudo totheplace of the Sunne vpon the Ecliptick, fo2 the time of 
pour obſeruation,there place the Sunne vpon the firſt oblerted altitude by 
the degrees ofthe quarta altitudo,and note the degrec of the Yozizon which 
theQuarta altitudo then toucheth : this done, bzing the Sunnes place co 
the ſecond obſerued altitude,by mouinex the Quarta altitudo and the Globe 
vneill the degree of the Sunnes place in the Tcliptick and the degree ofhis 
altitude vpon the Quarta altitudo doe meete. Zhen againe conlider the des 
gree of the hozizon which the endof the Quarta altitudo toucheth, and note 
the Arke of the Do2tzon contained betweene pour 2. obleruations , of how 
many decrees tt conſiſteth,if it agree with the obleruations made by pour 
MDagnetticall inftrument,then doth the Pole ſand in his true altitude,ifnoc 
you mulk either raiſe o2 depzeſſe the Pole, and agatne pzolecuce the fozmer 
practiſe, vutillpou finde ſuch azumuths and altitudes vpon the Globe, as port 
found by your Magneticall obſeruations , fo2 then the Pole doth ſfand in 
bis true altitude,and then doth alſo appeare the true azumuth of beth your 
obſeruations, which if it agree not with your Tompas,then is pour compas 
varied, and may heereby be cozrected, {o that this dothnot onely giue the 
Poles height,but allo the true hozizontal! poſition without erroz, " 
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The Seamans Secrets, 


To finde the Poles height by taking the Sunnes altitude aboue the Horizon, 
ſo that the preciſe time of any ſuch obſeruation 
be knowne, 
F Pou deſire at any time of the dap to know the Poles heictht,as at 3,9,02 
10. of the clocke,#c. marke diligently the time of your obſeruation, at: 
what inſtant pou doe obſcrue the Sunnes altitude from the Dozizon, the 
time and alticude thus knowne,bying that place ofthe Ecliptik wherin the 
Sunne ts at the time of your obleruation directly vnver the Derivtan, there 
holding the Globe ftedye, bzing the Jindex of the Ticlus hozarius tothe 
hower of r 2,02 noone, thenmoue the Globe vatill the Fndex come to the 
hower of pour obſeruation,there holvde the Globe ſfedp, then bzing thequars 
ca altituvo to the place of the Sunne in the Ecliptick, if it agree withyour 
obſerned altitude, hen doth the Pole fand in his true cleuation, ifnot,moue 
the Pcridian by raiſing o2 vepzeſſingy pole as occaſion requirech,vncill port 
bung the altituve + the hower to agree, and then you hatte the Poles height, 
and by the env of the quarta altituds doth allo apperethe deccreeof azumuth, 
wherupon the Sunne was ac the time of your obleruation, and note that in 
rapſing 02 dep)elling the Pole ofthe Globe,you mult alfo place the Zenith ls 
farre fromthe Equinoctiall, as the Pole is from the Yozizon, fox this is a 


ts the latitude ofthe 3enith from the Equato), therefoze pou mult alwaies 
bzing the Zenith andalticuve to agree, whenſocuer you alter the Eleuation 
be it neuer (o little. | 
To finde the Poles height by any two obſervations of the Sunnes altitude, 
not regarding the hower of the day,or any horizontall poſition 
of the Magnet, ſo that you know the diſtance of 
time between the ſaid obſeruations, 

A Ebougi there be ſome difficultie in ocining the true time of any obſer- 

uations at the Sea,by reaſcn ofthe alteration of o2izons, and of the 
needles variation, yet it is amatter moſt eaſte by a good hower Glaſle, 
halfe hower Glaſſe,and mintte Glalle,to meaſure the diſfance of time be- 
tweene any two obſerned altituves, you may therefoze vpon that ground 
{inde the JPoles height with great facilitte at any time,by Che Sunne o2 anp 
fixed Starre,in this lozte. 

Tonfider tn what vlace of the Ecliptick the Sunne ts at the time of your 
obſeruatton, bzing that place to the Deridian, there with a black leade by 
mouting the Globe deſcribe a perallell to the Tquats}, anſwerable to the 
Sunnes diurnall motion and declination foz the ſaine inſtant, then if be- 
tweene pottr obſeruations there be an hower, twohowers, moze oz leſle ac 
pour pleaſure,as by your running glaſſes may be knowne, youmuſt allowe 
fo} eeryhower 7 5.d, ofthe Equatoz.fo2 ſo much aſcendeth euery hower, 
an 
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knowing by this ozder how manp degrees the Stnne is moned betweene 
pour 2. obſeruations,you mult vpon the perallell which yort dzawe make 2. 
notes,ſo many degrees alunder as the Dunne hath moued betweene pour 
obſeruations,which may be done in this lozte : bzing the place wherein the 
Sunae is vnder the Wertidian,and mark what degree ofthe Equato) ts then 
vuder the Deridian, the Globe fo ſtanding vpon pour perallell cloſe by the 
Mertidian,make the firſt note o2 marke,thenturne the Globe,and reckon the 
decrees of the Equatoz that paſſe vnder the Meridian, vntillſo manybe paſt 
43 was your obſeruation,there againe holde the Globe ſtedie,and vpon pour 
perallell cloſe by the Berivtan,make pour ſecond note o2 marke,then knows 


inx the Sunnes altitude at both the obleruations,you mult bzing the Quare - 


ta altitudo to the fir notemade vpon pour perallcll,there holding the globe 
fedie,the Quarta alticuvo and marke agreeing in altitude,bzing the quars« 
ta altitud9 tothe ſecond note, if that doe alſo agree with pour fo2mer obſer 
ued altitude, then doth the Glove tandin hisrrue Elenation: if not,yoit 
mult elenate 02 dep2elſe the Pole by diſcretion, vntillyou bzing che two: ob- 


 (erued alcicudes of the Sunne, to agree with the rwo markes which you 


made vponpour deſcribed peralleil,and then is the Pole at his true elenatis 
on : and what is ſpoken of the Sunne, the like may be done by any knowne 
fired Starre. J holde this concluſion co be very necellary,pleaſant,and ealie 
fo} the Seamans purpole. 
 Tefindetherrue place of he Sunne in the Ecliptick 
at all times. 


BEcauſe| it is molk neceſſarily required -in the fozmer p)actiles, that the 
DSunnes true place inthe Ecliptick be at all times knowne, IJ] thinke it 
not amiſle to enfozme you how the ſame map be done. 
The chccfelt and molk certatne meane toknow the ſame, ts by the tables 
of the Tphemerides, but thole tables wanting,the Seaman may inthis (ozte 
doe it : by the Regiment ſeeke out che declination ofthe Sunne, that being 
knowne , bzing the Jenith vyon the Meridian, ſo many degrees and mis 
nutes from the Equatoz as is the Sunnes declination then moue the Globe 
vntill ſome vegree of the Ecliptick doe come directly vnder the point of the 
$enith,fo2 that is the Sunnes place : you mulk further conſiver, whether it 
be betweene £Darch and Jſnne, fo2 then you muſt finne the degree in that 
quarter df the Ecliptick, contained betweene V and S : if it be betweene 
June and September,you mult finde the degree in chat quarter of the clips 


tick contained betweene D© and==,xc.of the reft. 


Jt map allo be knowne bpon the Yoz1zon of the Globe by a Calender 
Circle that is there deſcribed, in thisſozte : firſt ſearch the vay af your mo- 


neth wherein you oofry 1 to know the Sock veclination, any my s 
gain 
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rainſtthe ſame degree which ſtanvech for that day,voth alſo and the decree 

of the Zodiac wherein the Sunne is at the ſame time,in acircle rep2eſenting 
the 3odiac,and deſcribed vpon the Yo2izon. 

But if it be Leap peere,you mult not take the p2eciſe day of the moneth 


whereinyou ſeeke the Sunnes-place,but the next day following,and again(t 
that dap ſeeke the declination, 


To finde the Poles height by any two knowne fixed Starres. 


WV you ſee any 2.fired Starres which pou know to be both at 
| one inſtant in the Yo21izon, vpon your Globe ſearche fo2 thoſe 


ther doe not likewiſe totch the Do2tzon,you mult raiſe o2 dep)eſſe the Pole 
by dilcreete monting of the Weridtan,vntill yon bzing both thoſe Starres to 


be at one inſfant in the Do2izon, for then the Globe doth and to his true cle» 


uation. 
To finde the Poles height by any two knowne fixed Starres, 
an other way, 

VV Den you lee any fixed Starre thatyou know tobe inthe Dozison; 
you muſt p2eſenclpe take the height of ſome other Starre , that 
pott likewiſe know, befoze the firſt be riſen from the Yozizon,then vpon your 
Globe ſearch fo2 the Starre that pou obſerued in the hozizon,bying that far 
cop ho2iz0n of the Globe,thereholding the Globe ſedy,bzing the quarta als 
eituvo tothe other Starre, whole altitnve you obleruedztfit agree vpon-the 
Muarta altitudo with the obſerued alcitude, then the Globe doth ſtand to 
his true eleuation,tfnot ,you mult by diſcretion raiſe o2 lap the Pole vntill 
pou finde the one Starre in the Hozizon, and the other vpont his true obſers 

Ked altitude,fo2 then the Pole doth ſtandto his trite eleuatton, 

To findethe Poles heightatall cimes by any 2.knowne 

fixed Starres, 


VV Jth pour croſſe ſfaffe take the diſfanceofany 2. farres from youir 
Zenith, which muſt be done with as much expedition as may be, 
their diſkanceslo know, with apaire of Compalles meaſure ſo many degrees 
bpon the CTquato2,as ts the diſkance ofthe firſt obſerued Starre, with ant os 
ther paireof Tompalles doe the like fo2 the ſecond obſerued Starre, vpon the 
fir Starre let one point of the Compaſſes chat tooke his diſtance, and vpon 
the ſecond Scarre ſet likewiſe one foote of the Tompaſſes that tooke his' dis 
ffance,bying the other 2.feete ofthe Compaſſes tomeet together,there make 
amarke,fo2 thatis the perallelf wherin you be,and that marke 1s the Zenith, 
biing tit to the Yeridian by-mouing the Globe, and there will appeere the 


latitude deſired P02 [0 19any degrees and winutes asthat marke ts from: the 
Equatoz,fomuch is the Poleeleuated aboue the ozon. This concluſion 


To 


the "_—_—_ oucht to haue in good eſfeeme, 


Starres,and bzing one of them to touchthe Hozizon of the Globe, if the o- 
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To know the preciſe hower atall times, by the Sunne, 


F the Poles height be firſt knowne, theretoze ſet the Pole ts his true ele< 
uation,and the Zenith tohis onſwerable latitude, then bzing the place of the 
Dunne inthe Scliptick vnder the Beridian, there holding the Globe ſkedp, 
place the Jindex ofthe Ticlus hozartus vpon r 2.of the clocke 02 Noone, your 
Globe thus ozdered, then with pour crofle faffe take the Sunnes height 
from the Do2izon,that being knowne,vou mutt bying the place of the Duix 
tothe Quarta altitudo,by mouing the Globe and Quarta altitudovntil the 
place ofthe Sunne doe agree with the obſerued altitude, there holding the 


Globe that he moue not,the Index doth ſhew vpon the Ciclus hozarius, the 
true hower delired. 


| To finde the hower of the night by any knowne fixed $earre. 
Si Et the Globe to his true altitude, and the Zenith to his an{werable lacts 
tude,you muſt alſo place the Jinder of the Ciclus ho)arius vponthe hows 
er of 12,02 noone,by bzingingthe Sunnes place vnder the Meridtan,#c. 


a3 betoze you did by the Sunne, then take thcheight of any knowne fired 


Starte,bzing that Starre tothe Quarta altitudo,by motnng the Globe any 


Quarta alticudo vatill the Starre come to his truc oblerned alticude, there 


holding the Globe ledie,the Fndex doth ihew vpon the Ciclus hozarius che 
4rie tune of pour oblertation. 


To know the length ofthe daies and nights, at all times, andinall places. 


TJ» place and time being; gKiuen wherein you deſire to know the length of 


the day 02 nicht, firlt let the Gldbe co hts true alticuve fox the place,then 


ſearch the place of the Sine in the Ccliptick, fo2 the time wherein your 


leeke the dates length, bzing that place of the Sunne vnver the 2eridian, 


' there holding the Glove that he moue net,place the Index ofthe Ciclus ho- 
rariws vpon the yower of 12 .92 noone,tyen turne the Globe vntil you bying 


the place of the Sun to touch the Ealt part of the hoztzon, there holding the 
Globe, pou all lee by the Jnder of the. cyctushozarius, the true tine of the 
DUunmnes riling,then bzingthe vlace ofthe Sunne ts the TWett parte of the 


Yoz1zon, and vou hall there fec the trite time of the Stnnes ſetting, wherbp 


cyzelength of the vay bay and night doth molt plainely appeere. And this map 
Ciffile fo; the vic of the Globe.,nereſſary for the Seamans purpole, 


Acroupce,and Yeltace,the aſcentions right ard oblique, the dawning any 
cwyligght,howers equall and vncquall ozdenarp and planetary, dates natys 
rali and arcifictail,the triple riſing of the Sunne Tquinoctiall and Soillſtts 
clall,Tircles of poſition with their vle and nature, the hozoſcope and domifys 
ino; dilt inctions of the heauens,the planets,th err mottons,retrogradiations, 
an excontricitic of their ozbes, herologie,and many other molt pleſant con- 
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D2 the finding of the hower of the dap by the Globe, it is neceſſary that 


FJ might heere rectitc the tripie riſiag andletting ofthe Sarres,Colintce, 


L 2 | cluſions 2 
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Ti Crolſe ſtaff is an artifictall quadzant,ngeometrically protected into 


| tion,by which in any naturall diſturbance of wether(the Sunne oz Starres 


\ig beame of the cye conueyed to the Sunne oz Starre,voth likewiſe giue their 


[ll Dake a plaine ſquare conliſking of 4. right angles, as is the ſquare, 


' vpon the lpne 1, o, inthe point S, from that point S. dzawe a perallell co the 
f 
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cluſions 2 but becaule they doe in noſo2t appertaine to the Seamans vſe,Y 
I therfoze omit them,as matters mote troubleſome then pofit able fox him, 
erpecting from ſome learned Hathematictan a wozke of wozthy eſteeme, 


wherein theſe and many other erccllent concluſions ſhall by cunning demons | 
ſkrationbe made knowne vntovs. 


Ofthe Croſle taffe and his demonſtration, 


that fozme as an inſtrument of greateſt eaſe and exacteſt vſe in JAauigas 


appecring)the Poles height may be knowne, when the Aſkrolabie o2 quas 
d2ant arenot to be vſcv. Tonueying the vſe of the qttadzant from the beame 
ofthe Sunne to the beame of the eye,fo2 whereas by the quadzant the Sun 
beame perceiuing the Dioptra ſheweth his height, ſo by the Croſſe ſtaffe the 


heiche, The demonſtration whereof is thus, 


I. ©, h,n. the angle IL ſhalbe aſſigned the Center of the quadzant, where 
placing one foote of your Compaſlles,ftretch the other foote to the angle ne. 
| and therewith deſcribe a quarter ofa circle, as 1s the arke 6.9, n. then from 
i the center I. tohis oppolite angle h, dzawe a right lyne, by which lyne the 
F quav}ant o. d, n.is deuided into 2«cquall partes, inthe point d. denide the 
arke d. n, into 90.equall partes,dzawing from the center1. lines thzough e- 
uerp of thoſe duiſions touching in the line n. h, as by thts figure appeareths 
a conſider the length of your tranſuerſarp, anv take halfe thereof laping rt 


Ipne I, n, as is the Ipne S, Y. and as that Iyne doth interſect che dintiſions of 
the halfe quadzant,ſoſhalbe the degrees of the croſle ſtaffe, and note that the 
lidesof the ſqare,nanſt be as long as the faffe that i (5 fo be graduated. 
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Becauſe the affe ould be of vnreaſonable length to contain moze there 


60, decrees,therkoze to keepe him in due fozme fo2 rhe cale of his vſe, any 


that the complement of 90. degrees ſho 
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other 30.are artificially pzoiected vpon the tranſiterſary, as by this demons 
| itratton appereth,and in thts [oze conſider the length of your ſtaffe from that 


point S, tothe laſt interſection which endeth in 30, vegrees, lay downe the 
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| length vpon the line 1, h. at the point v. from that point dzawe a right line 
is Ciitting the line 1. h, to right angles,as is the line v, a. being iult the length 
' ofhalfe the tranluerſary : then denive the arke o, d. into 45, equall partes, 
bl. accompting froin the point d. tothe point o. thenfrom the angle I. dzawe 
"n right lines to the firſt 1 5. of thoſe partes,and as thoſe lines doe cut the lyne 
a; v.a, ſo mult the tranluerſary be graduated on both his partes, whereunto 


jþ vanes being framed,your ſtale is finiſhed toyour vle, 


'rW isaſtaffe of another pzotection,which I! finde by pzactiſe fo be an 

inſtrument of very great caſe, and certaintte at the Sea, the Sunnenof 

{18 | being mote then 45. degrees aboue the Do2izon , whole vle is contrary to 

i the other befoze demonſtrated, fs2 by this ſfaffe the beame of the Sutine ſhas 

dowing vpon the tranſuerſary,voth thereby giue the height moſt pecilelpe, 

not regarding how to place the Center of the ſtaffe tothe eye,foy the coprecs 

13 tton ofthe parrallax of the fight, and without looking vponthe Dun, whole 
F% demonſtration is thus, 

|} D)awe 2. right lines,cutting ech other at right angles, as doe the lines 

1 d. y and d. s, vpon the angle d. deſcribe a quarter circle,as%is the arke v. $. 

148 devtide that quad2ant into 2. equall partes by the line d, n. cutting the quas 

+ ' d)ant inthe point h. deuide the arke s. h, tnto 45, equall partes oz degrees, 

Dawing lines from the center d. to enery of thoſe diviſions, then from the 

point 1. bg&ng the third parte of the line d. s. vpon the center d, deſcribe an ark 

_ of acircle,as is the arke 1. o, which is fo2 the tranſuerlary of this taffe,any 

and the line d. s. ts fo} the taffe,chen from the point o. where the vpper enve 

ofthe tranſuerſarp coucheth the line d. n. d}awe a perallell tothe line d.s.as 

by t3 the ipne o, y. and as that line doth cut the lines dzawne from the center d. 

Ti - {o mult the faffe d. s. be oraduated,laying tt vpon the line o. y, putting that 

1, parte ofthe ftaffe wherz the point I. toucheth,vpon the point o. and then from 

the point 1, lap downe the degrees,as are the interlections vpon the line o. y, 

and {9 is the ſaffe graduated, 
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"The tranſuerlary at thepoint i, mult haue an artificial hole made fo2 the 

L ftaffe torunne in, as other aues hanue, alſo there muſk be a plate of 
b)aſle with aſoccat to ve letto che center ofthe ſtaffe,as is the figure ain as 
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midſt whereofthere mult be aſlitte,chzough which the ſight mult be conueys 


ed tothe Yooizon, and this plate mult receine che havowe of the tranſuerſgs 
ry,and (o the ſtaffe is finiſhed. = 


| How is the vſe of this taffe> 
'TY vle ofthis ſkaffe is altogether contrary to the other,fo2 the cencer of 
. this ſfaffke where the b)aſleplate is faſtned, mult be turned to that parte 
ofthe Dozizon which is fromthe Sunne, and with pour backe toward the 
Dunne,by the lower edge of the halfe croſle, and thzough the ſlicte of the 
plate yott muſt direct your (ight onely cothe YPozizon, and then mouing the 
cranſucrſary as occalton requireth,vutill the ſhadowe of your vpper evge of 


—- WIR ASI. 1.40 a. — — ELSE 


the cranſuterſary doe fall directly vponthe ſaideſlicte 02 long hole,and alſo at 
the ſame inltant pou ſee the Dozizon thzoughthe ltte,and then che tranſuers* 
ſary ſheweth the height delired. 


L; Indingby ptactiſethe 'eccellencpe of the Croſſe ſtaffeabone allother 
a inFranen;s to latilie the Deamansexpectacion,and allo knowing Ne 
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thole inſtruments whoſe degrees are of largeſt capacitie, are inffruments ot 
moll certaintie. Ji haue very carefilly lavoured co ſearch acnood ard demons 
ftrable meanc how a Croſſe ttaffe niioht be pyotected, not onelp to contapue 
large degrees,but allo to auo!de the vncertaintie of the ſight, by diſopberiye 
placing of the ſkaffe to the eye, which demouſration J have found,and haue 
bad the inſtrument in p2actiſe,as well vnder the Sunne,as in ext climates: 
but becauſe it hath a large demonſtration with manifolde vſes, F heere 0« 
mit to manikeſk the ſame,purpoling'to wiite a perticular treatiſe therof,nots 
withſkanding his fozme and vle,by picture I haue thought good to expyelle, 
"'T'*2 ſtafke is a yard long, having 2.halfe croſſes, the one circular,the. 
other traicghc,the longelk not 1 .4.tnches, yet this ſtaffe doth contain the 
Whole 90. degrees,the (hottelt degree being an inch and; long, wherin the 
minutes are perttcularly and very lenſiblp laid vowne, by which faffe not re« 
garding the parallar of your fight,no2 looking vpon the Sunne, but onelye 
vpon the Hozizon,the Sunnes helght is molt pyeciſely knowne, as well any 
as ealilp tn the 5cnith,as in any other part of the VYcauen. Then which in- 
irument(in my opinicn)the Seaman ſhall not finve any fo good,andin all 
Tlymatesof ſo great certaintie,the intention and demonſtration whereof, J} 
may boldly chalenge to appertain vnto my ſelfe(as a po2tion of the talent 
which God hath beſtowep vpon me)J hope without abuſe o? offence to any - 
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" Of the Quadrant, 
qi. A Duane is the fourth parc of a circle, containing 90.decrees, any res 

p2eſenteth the diſfance betweene the o21zon and 5en:ch, being an er: 
j cellent [nſkrument vpott the ſhaze,ta perfourine ny Aſtconoinica!ll obſeruaz 
q Ltons,but fox a Seaman it ts tons pirpole:and although there map be ves | 

ry mich wiittenof the commodious and ercelſent ves of the Quadzant, yet 

not being an apt inffratnent foz Sea obleruations,ic ſhill by from my purs 
pole to white further thereof, and therecoze the onelye laying downe of his. 
fozme may at this pyelent ſuffile. 
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Ofthe Afirolabie, L 
A NAfrolabie is the repzeſentation ofa great circle , containing foure 
quadzants,02 360.degrees, which inffrument hath been in long ve as 
non Seamen, and is an excellent inſtrument betng rightly vnverftodde 
and 92dered,but ſith the vulgare Aſrolabic with his vie ts to every Seaman 
| ſufficiently knowne, it ſhould be vaine labour foz me to lap downe his vle 
q anddemonſtration : therefore by his fourme it ſhall ſuffile 60 > 
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"FRE hath been creat paines taken by many fo2 the enlarging of the des 

A grees contained in an Aſtrolabie, among which there is a pjotection ts 

| conteye the degrees of aquadzant jnto the concauecy of an Aſtrolabie,where« 

by thoſe degrees ſhalbe double,to any other ARtrolabie of the ſame quantis 
tie,ſothat the Sunne beame pearcing a hole mape in the ſide of the Aſfrola« 
e,is thereby caried to the vegrecs noted, inthe oppolite concaue parte, as 
by his fozme may appere. 

Alſo my ſelfe labouring in the ſame matter,haue founda meane whereby 
an Ark of a quadzant whoſe ſive is 10, foote,may be conueted intoan Aﬀtroo 
labie of x 0.tnches diaineter, whoſe dioptraſhall cut his Ipmbe to right ans 
gles,and ſhall perfourme the complement of 90 degrees,#$amplp and ag et- 
fectually as bythe quad)ant tt may in any fozt be dove. — - | 

Whoſe demonſtration,together with the demonſtration of my Staffe, J 
purpoſe God willing, at large ts manifeſt. But .tiere.can be no invention 
that can eſtabliſh the certaintie ofthe vſe ofcicher Quadzant o) Afrolabie at 
the Sea,to} vnleile i bein verp ſmodthe <p Jig can ve no certaintie of 
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any obſeruation by thoſe infkruments,whereby the Seaman may reft aflic- | 
red of the la. which heleeketh, but the obſeruations mave by the croſle ſkaffe, 
are without all diſtrut oferrour, and therfozeno inſtrument may compare 
with the excellenctc of the crofle (faffe fo2 the Seamans vle, 
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Imprinted at London at the three Cranes 
 4n the Uintree, by Thomas 
Dawſon, 1595, 
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